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cu may think of the summer sun 

¿ a source for a suntan. Your | 
'attery thinks of it as a source for 
unstroke. The heat of summer 
iiving burns up the insides of your. 
fattery faster than winter's cold. 
nat's a fact. 

? Sure, your battery may last a 

itle longer. Then again, it may not. 
an you tell how long ? We can't. 
/What you need is a battery with 
esides big enough —where there's 
jnough lead and acid —to sweat 
'ut summer after summer. That's 
dhat the DieHard is all about. 


size for size, the DieHard® is 
nmerica's most powerful car 
fattery. The DieHard has a 


days of purchase if battery proves 
defective. After 90 days we replace 
the battery, if defective, and charge 
you only for the period of ownership, 
based on the regular price less 
trade-in at the time of return, 
prorated over number of months 

of guarantee." 

The DieHard. Sold only at Sears. 
$29.95 with trade-in. Outside 
continental U.S.A. (in Canada 
at Simpsons-Sears) at slightly 
higher prices. 


thin-walled polypropylene case. 
Which makes more room inside 
for bigger plates and more acid. 
Which makes for more power. 

The DieHard has more usable 
starting power than the best battery 
anyone else makes. That's a fact. 

What's more, the DieHard is 
guaranteed to keep its cool for five 
summers and winters. And that's 
a fact. 

You know if you bought 
the DieHard right now— 
today— chances are 
excellent it would outlive 
your current car. Just 
maybe then you should 
strike while the sun is hot. 
The Sears 5-year 
guarantee: "Free 
replacement within 90 
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seHard batteries now fit 9796 of the 12-volt cars. Sears carries a complete line of other fine batteries, in a wide range of prices. Charge It 


1 your Sears Revolving Charge at over 2500 Sears, Roebuck and Co. stores. Cony 
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without 
its point. 


Nicholson hacksaw blades are masters of 
any metal-cutting situation. 


Rugged. Flexible. Long lasting. Look for 
'em in their colorful, protective skin-packs 


hop Talk at your hardware dealer's. 
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with a RIDGID 
Aper “Buy new 


Drop Head Threader .. j "D 8 F— 


It's got to be the 
best way to clean 
_work-dirty hands 
l've ever tried." 


CONTAINS LANOLIN TO KEEP 
HANDS FROM CHAPPING, 
KEEP SKIN SMOOTH. 


And it cuts a perfect thread every time. We've seen 
to that. Every RIDGID threader gets a brutal workout 
before it ever leaves the factory. We check dies for 
accuracy, strength, smooth operation. We treat them | 

rough, because we figure you'll do the same. Dies are 

reversible; let you thread right up to a wall. What's | 

more, heads are locked in— can't fall out until released. WATERLESS 
OR POWDER 


RIDGID offers 3 exposed ratchet models for ls" through 
2": plus 2 enclosed models for 14" through 144”. See 
Elyria, Ohio 44035. 


Or | 
them at your Dealers. The 7 ! | ————— T7 
Fel DG | D Marketed by Harrell International, Inc., Westport, Conn. 06880 


Ridge Tool Company, 
4 , POPULAR SCIENCE 


WHO ELSE WANTS A BIG 
RAISE IN PAY? 


Stuck in a rut? Tired of your 
dead-end job? Here's proof you 
can step up to a high-salary 
position with prestige and 
security through LaSalle 
spare-time training. 


"Salary more than 
doubled since 
enrolling" 


William T. Black, 


d LOOK at these enthusiastic letters. Have you ever seen 
Canoga Park, Calif. 


J anything like them? They are just a few of many hundreds 
of similar statements in letters that come from LaSalle stu- 
dents week after week, month after month, year after year. 


LaSalle students have one ambition in common — to get out 
of the ranks of the untrained and earn big money, prestige 
and security in a key job. Isn't that your goal too? 


ased -c 


| “income has incr 


400 per cent since 


gra 


E E [ Without interfering with your present work—and by devot- 
duation | L-— AME ing only a little of your spare time — you too can prepare 
James L. Yonning: : E rt om rapidly for advancement in the field of your choice through 
manhattan, Kansas — da PE LaSalle home study. The cost is surprisingly low. 


LaSalle has been an acknowledged leader in home educa- 
tion for over sixty years. It has provided training in business, 
high school and technical subjects to more than 1,500,000 am- 
bitious men and women. Its distinguished faculty includes 
some of the country's most outstanding authorities. That is 
why your LaSalle diploma is a credential recognized and 
respected by employers. 


Check the subject you are interested in — then send the 
coupon below for FREE booklet. No obligation. Mail to 
LaSalle, 417 S. Dearborn Street, Chicago, Illinois 60605. 


LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution * 417 S. Dearborn Street, Dept.91-085, Chicago, Illinois 60605 
Please send me, without cost or obligation, FREE booklet and full information on the field I have checked below: 


ACCOUNTING COMPUTER PROGRAMMING DRAFTING HIGH SCHOOL CAREERS FOR WOMEN 
C] Complete Accounting C Complete Training C] Complete Drafting LJ High School Diploma C] Accounting 

[] Income Tax LAW COURSES l a Bookkeeping 

C Accounting Fundamentals (7 Bachelor of Laws Degree INTERIOR DECORATION LANGUAGE INSTRUCTION L Commercial Art 
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C Modern Bookkeeping 


CI Businass taw |_| Professional Training rT French g Computer Programming 
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PS Readers 
Talk Back 


Salute to volunteer firemen 


"Volunteer Firemen: Heroes Without Pay" 
[May] should be an inspiration to all volun- 
teers throughout the nation. The volunteer 
fire fighters today are highly trained in fire- 
fighting tactics and emergency rescue opera- 
tions. An article such as this is a pat on the 


back for a job well done. Some of us lose pay 

to fight fires or operate a rescue squad, but the 

satisfaction of helping our area and doing our 
civic duty makes it all worthwhile. 

CAPT. DEAN NICHOLS, 

Bath Fire Dept., Lima, Ohio. 


French piston engine 
In “French Piston Engine Has No Crank- 
shaft" [May] you say the power output is 
two hp. per cubic inch. Yet you state that a 
91-cu.in. model would have a theoretical 
horsepower of 90. A 91-cu.-in. engine would 
produce 180 hp., not 90 hp. 
ROLLIN B. GEHRING, Riverside, Calif. 


We regret the error. 


... Mr. Bulfert is wasting his time and 
energy with any sort of piston, or recipro- 
cating engine. His claim of two hp. per cubic 
inch is no great feat. Honda has a stock 175cc 
(four-stroke), two-cvlinder motorcycle that 
puts out 20 hp. The French engine is twice the 
size of Honda's in mass and weight. Yamaha 
has a stock two-stroke that puts out 180cc 
with 21 hp. You also report in the same issue 
that the Kawasaki Mach III puts out 60 hp. 
with a displacement of 30.4 cu. in., or about 
two hp. per cu. in. 

I also can't help doubting that the French 
engine will produce a full two hp. per cu. in. 
when built on a larger scale. You still have the 
same problems with spark plugs, valves, rings, 
and other parts that wear out. 

STANLEY R. HILL, Key Largo, Fla. 
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New rock-climbing challenge for Gannon 


I was unhappy to find out that Robert 
Gannon stopped at the Shawangunks to learn 
how to climb [^Rocks in My Head," Apr.]. 
Climbers in the 'Gunks usually use less re- 
fined methods than elsewhere. Why doesn't 
Gannon come out to Yosemite, where the 
climbing elite converge to challenge the most 
difficult rock walls in the world? At Yosemite, 
it's finger, tooth, and nail against the rock. 

BRIAN GREGORY, Los Angeles, Calif. 


Thinks mini-car is overdue 
I enjoyed your article “Amazing Radial 
Engine in Pontiac's Mini-Car" [Apr.]. The 
car should have been developed long ago. It's 
time the American auto manufacturers wake 
up and develop a new line of economy cars for 
the commuter. There has been too much em- 
phasis on body style and horsepower. Let's 
hope that Pontiac puts their car into produc- 

tion as soon as possible. 
BRUCE K. PAYNE, La Porte, Ind. 


... Your sneak preview of the Pontiac mini- 
car is most interesting, but not new. I thought 
vou might be interested in the original engine 
design and the inventor of this arrangement. 
'The first prototv pe was built in 1932 by Rus- 
sell Bourke of Penn Grove, Calif. It was a 
four-cylinder radial, employing two Scotch 
yokes, similar to the engine (below) which 


has a displacement of 140 cu. in. Other radials 
were built, ranging all the way down to 60 cu. 
in. There were also a number of twins and 
fours. 

Bourke died last year after having built an 
engine that the world was crying for but was 
not ready to accept. 


T. W. TEAGUE, Aiken, S. C. 


Auto air conditioning 
“Air Conditioners for Your Car" [Apr.]. 
was very informative, But I would like to take 
issue with the statement that air conditioning 
for luxury cars costs $750. The 1969 prices for 
Continued 


The Round Tire is 


Ti a 


It gives you extra mileage, extra safety. 


What do we mean by 
"tread-ier"? This: The 
Round Tire— Atlas 
Plycron*—has a rugged 
construction that's topped 
by a muscular tread made 
of tough, long-lasting 
rubber compounds. 

This unique Atlas 
Plycron tread is designed 


to put more rubber on the 
road, where you need it. 
And it's backed by all the 
strength of four full plies. 
Road tests against 
complete sets of tires for 
new 1969 cars again 
proved that Atlas Plycron 
delivers thousands more 
miles than new-car 2-ply 


tires. And do we test 
Atlas Plycron tires for the 
safety you want? You bet. 
Fifty-four different ways. 
You can't buy a more 
reliable tire. 

Get Atlas Plycron tires 
and start thousands of 
miles ahead! 


ATLAS 


Tires * Batteries - Accessories 


Sold at over 50,000 leading service stations 


- If the aroma of 
Field & Stream | 
doesn’t remind you 
of a great autumn 
day in the woods... 


youf orgo t 
to light it. 


A quality product of Phitip Morris U.S.A. 
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PS Readers Talk Back 


[Continued] 


air conditioners on luxury cars are: Cadillac 
—$515.75; Continental—$503.70; and Imperial 
—$507.85. Even the most expensive is $200 
cheaper than the figure you give. 

C. W. RICKER, Mission Viejo, Calif. 


Chrysler lists its Imperial auto temp-dual 
temp air conditioner at $732. 


... Your article prompts me to ask why the 
manufacturers have not developed a unit 
for cars that utilizes the wasted manifold 
heat. There must be some explanation besides 
the fact that such a unit would cost less to 
make and operate. 

Hoyt S. HADDOCK, Bethesda, Md. 


Blasts from four-wheel drivers 

The Norbye/Dunne report [May] “New 
Four-Wheel-Drive Cars Go Almost Anywhere 
...and Fast" compares the Universal Jeep 
with the Bronco and Scout, instead of the 
Jeepster (photo below). The Universal Jeep 
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is in a class by itself. The Jeepster is in the 
Scout-Bronco class, so why not make that 
comparison? If Norbye and Dunne had 
chosen the Jeepster to test in this category, 
they would have found that it would lead the 
pack in driving comfort and class — as well as 
being equal to the Universal in performance. 
JIM GIBSON, Gainesville, Mo. 


... You used the wrong Jeep in your test. 
The Jeep Universal is designed for maneu- 
verability and is a workhorse-type unit. 'To 
compare it to Bronco and Scout is like 
comparing apples with oranges. A proper 
comparison would include the Jeepster Com- 
mando, which has the same wheelbase and is 
in the same price category as the others. 

W. J. SCHAIBLE, Milford, N.J. 


...l don't know if the other four-wheel- 
drive cars tested make more than one model, 
or not. But in any case, the Jeepster station 


Continued 


Until now, if you wanted a 
car that could carry a lot, you 
had to buy a station wagon. 
The trouble with a station 
wagon is, one—it looks like a 
small truck and, two—most 


a, 


eon paran 1 : arc, 
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of the time it travels around 
empty, anyway. 

Thanks to Renault you 
now have an alternative. The 
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Renault 16. It carries a lot 


without looking like a truck. 


Something we’ve achieved 
through a more intelligent 
use of interior space. The 
back seat has an ingenious 
way of folding out of the way, 
while a huge back door makes 


iie all the room easy to get to. 


Of course, there's more to 


DEC Rheni san 


are ris nin de iL. 


prr raran i 


j the Renault 16 than just 
empty space. The front-wheel 
drive, for instance, gives you 


l superior traction. The front 


T Res (SS 


seats recline for sleeping. It 
has 4-wheel independent 
suspension, disc brakes up 
front, a top speed of 93m.p.h., 
and squeezes 30 miles out of 
a gallon of gas. —— 


x 


sider everything about 
the Renault 16 Sedan-Wagon, 
including the $2,445* price. 

Is there any alternative? 


Con 


For information see your dealer or write 
Renault Inc., 100 Sylvan Avenue, 
Englewood Cliffs, New Jersey 07632. 


*P,O.E. East Coasts 
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You may Wi na 
$795.00 commercial 
art scholarship 


Let “Winky” help you test your talent. Draw her 
any size except like a tracing. Use pencil. Every 
qualified entrant receives a free professional esti- 
mate of his art talent. 

Scholarship winner gets the complete course in 
commercial art taught by Art Instruction Schools, 
one of America's leading home study art schools. 

Try for this art scholarship in advertising art, 
illustrating, cartooning and painting. Entries for 
the current contest due by August 31, 1969. None 
can be returned. Our students and professional 
artists not eligible. Contest winner will be notified. 
Send your entry today. 

MAIL THIS COUPON TO ENTER CONTEST 


at /ART INSTRUCTION SCHOOLS 
Studio 9L-2580 
500 South Fourth Street, Minneapolis, Minn. 55415 


Please enter my drawing in your contest. 
(PLEASE PRINT) 


Name 

Occupation Age 
Address Apt. 
City State 
County 


Zip Code 


Accredited by the Accrediting Commission d 
of the National Home Study Council. : ect 


Approved for Veterans Training. 
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PS Readers Talk Back 
[Continued | 


wagon would have been much more compar- 
able to the others than the Jeep Universal. 
CHARLES M. SCHROER, St. Louis, Mo. 


...l agree with Dunne’s comments, but I 
cannot understand Norbye's comments about 
wanting a power-operated transfer case such 
as Toyota's. Scout offers one now, and it 
makes a rather unstoppable vehicle out of it 
with that granny gear. He also failed to men- 
tion that Scout is the only one that offers a 
skid plate that covers the oil pan, fuel pump, 
transmission, and a few other vital items. 

DENNIS A. PARKER, Blackfoot, Idaho. 


... The report evaluated off-road vehicles 
with tests that are mainly of interest to free- 
way drivers. Fast lane changing, maneuvering 
to avoid stopping buses and double-parked 
trucks, together with acceleration from 0 to 80 
and 25 to 70 are totally ridiculous and worth- 
less parameters when measuring off-road 
vehicle performance. 

CHARLES M. AKER, Chatsworth, Calif. 


What you are referring to are our stand- 
ardized tests that yield measurements of vehi- 
cle characteristics. The handling tests show 
the vehicle's evasive ability in emergency 
situations on the road. In these tests only one 
vehicle is moving at any given time, Obstruc- 
tions are simulated by rubber pylons. We do 
not drive this way in traffic, nor do we suggest 
that anyone should. 

We have not standardized measurements 
for off-road performance, but described our 
off-road. evaluations in the text. 


Anchors aweigh 


I would like to commend you for a fine 
article, “How to Get Started in Boating for 
$1,000 or Less" [May]. Well presented and 


sorely needed, 
interested in getting started with only a 
moderate outlay. 

JAMES W. BLOHM, Plainview, N. Y. 


Want to get something off your chest? Write 
"Readers Talk Back," POPULAR SCIENCE, 355 
Lexington Ave., New York, N. Y. 10017. 


Johns-Manville 
FGA shingles 
give your root 
a chance 
to outlast 
our mortgage 


You can bank on a roof of Johns-Manville FGA Seal-O-Matic shingles. 
They contain moisture-proof fiber glass and asbestos. 
Materials that don't rot, don't swell or shrink. So your shingles don't 
move around. They just lie there. Beautifully. In any weather. 
Look for FGA shingles—in a wide choice of attractive colors 
in several styles—at your nearest J-M dealer. 

So you won't have to worry about your second or third roof 

while you're still working on your first mortgage. =» 
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"Say, Smokey—" 


A clinic on cars by America's 
most famous mechanic 


Each month in PoPuLAR Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 


and address. 


*I have a '67 Camaro convertible. Is it 
true what they say about oversize tires bring- 
ing improvements in handling to a car like 
this? If so, what is the best replacement for 
/.35-by-14s?" 

GEORGE MARSHALL, Brooklyn, N.Y. 


Check with your Road Hugger dealer to 
see what is recommended for the Z-28 Ca- 
maro, which is their best-handling model. 
Perhaps you can find the answer at your 
Goodyear dealer in the new Polyglas tires. 
However, you'll also find that you need 
15-inch wheels for the real hot tires. 


“Pm thinking of getting a second car for 
around town which would be, of necessity, a 
used one. It would obviously need more re- 
pairs than a new car. The four-cylinder 
foreign cars seem to fit most of the require- 
ments for economy in driving, but several 
mechanics talked of repair difficulties." 

JANE HOLMES, Jeffersonville, Ind. 


There seem to be two schools of me- 
chanics, one for, the other agin' foreign cars. 
Out of 500, youll probably find only one 
“for.” And I wouldn't want to depend on 
anything, myself, where only one in 100 re- 
pair shops have the tools or know-how need- 
ed. Unless you are prepared to live in a 
town where you know there are ample fa- 
cilities for upkeep for a particular import, 
Id advise you to stick to something made 
in this country, especially in a used car. 


“My car is a '65 Mustang six, with stan- 
dard transmission. I have to change spark 
plugs frequently due to a heavy build-up of 
carbon, causing them to misfire." 

MYRON GODDARD, Hardwick, Mass. 
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Try series-gap spark plugs. Run your car 
hard once in a while to help burn the car- 
bon off. Be certain that you are using the 
recommended fuel and oil for that model, 
and keep it tuned up. Carbon is mostly un- 
burned fuel and oil deposits. Ashless-type 
oils are better than regular oils for this 
type problem. 


“My 1969 Plymouth Satellite has A/C 
and manual steering. The problem ts that, 
if the wind is blowing over 10 m.p.h., the car 
wanders all over the road, also it wanders 
on uneven pavement. It has been back to 
the dealer's three times, also to a front-end 
specialist, but the trouble persists. Short 
of getting rid of the car—what’s the fix?" 

ART BARTELME, Fort Pierce, Fla. 


Usually, Chrysler products are quite sta- 
ble, under the conditions you describe. But 
in your case it sounds like the tires, springs, 
and shocks are all too light for the car's 
weight. Why don't you look into some 
heavy-duty stuff? 


"I recently purchased a 1969 Chevy half- 
ton pickup with the 396-cu.-in. engine, four- 
barrel carb, power steering and brakes, and 
heavy-duty suspension package and stabiliz- 
ers. I also ordered a 3.07:1 rear axle, but 
the company would not put it in, installing 
instead a 3.73:1 which makes for very poor 
gas mileage. I plan to pull a 19’ travel 
trailer, but don't you think a lower rear axle 
ratio would help? How low could I go 
without lugging down the engine?” 

JOHN M. BELL, Georgetown, Ill. 


Gear ratios are kinda funny to figure out. 
It would seem that a big powerful engine 


Continued 


í Jeep' 
4-wheel drive 
wins the 
toughest 
off-road race 
ever run. 


é y w 
Jeep 4-wheel drive 


The 2-Car Cars. 


The Mint 400. 400 miles of 
dust, sand, gravel, gullies, 
rocks in the scorching 
Nevada desert. Ford was 
there. Along with other 
4-wheelers. And some of 

the world's best racing 
drivers. Of the 32 starters, 
only 7 finished. 3 were ‘Jeep’ 
vehicles. In first place? 
A‘Jeepster Commando’ 
Roadster...complete with 
options like V-6 and automatic 
transmission. Second place? 
A Jeep Universal...the old 
reliable. Just goes to show: 


Jeep 4-wheel drive is still 


number one. See your Jeep' 
dealer. Test drive any of 
the 2-Car Cars. You ve got 


to drive it to believe it. 
KAISER Jeep CORPORATION 


TOLEDO Cei 601 
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E your car 's s paint WI /hat n Es 
is bad stuff like industrial smog, E 
road tar, tree sap, and you-know- — 
| what. To keep bad stuff from your a 
cars BAR give it the eee 


| known, carnauba - wax, , the secret 7" 
E. i Classic Wax. — ^ut 
| . dust rub on Clam Wax with = 
a damp cloth, then dust off. Takes _ 
about an hour for a full size car. _ 
Classic Wax. The good sum 
Et that Km off the bad stuff. 


y BE ee 


CLASSIC PRODUCTS, LTD. 
2616 N. Tamarind Ave., West Palm Beach, Fla. 33407 


Gentlemen: | don’t want to bother going to a dealer. 


Please rush tins of Classic Car Wax at $5 each. 
Enclosed is my check or money order, 


Name 


DD 
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“Say, Smokey —" 
[Continued] 


such as you have would easily handle 
high gear—such as a 3.07—but in actual 
practice it doesn't always work out that 
way. Id suggest that if you are bound to 
put in a lower ratio, don't go lower than 
3.25 or 3.30: 1. 


"I can use a good brand name of regular 
gasoline in my Ford 289 engine without 
detonation. However, for the same price I 
can buy 100-plus octane of an independent 
brand. Which do you recommend, and why? 
Will the additives in the cheap 100-plus 
cause trouble after awhile?" 

R. T. BECK, Melbourne, Fla. 


Open your glove compartment, get out 
the owner's manual on your car, and read 
the instructions on the type and quality of 
fuel recommended for your engine. The 
manufacturer puts an awful lot of effort into 
testing to make sure which fuel is best for 
it. I don't suppose the so-called 100-plus 
octane from a wildcatter will hurt the en- 
gine—but I'm not sure it is 100-plus! 


“My 1967 Buick Wildcat, bought new, just 
wears me out trying to compensate for 
front-end wander. The GM trouble-shooter 
had four heavier-duty shocks installed, but 
about all this did was stiffen up the ride 
—no help on the wandering. Buick has 
checked the front-end alignment and bal- 
anced the wheels, also to no avail. What do 
you suggest?” 

F. P. Tonsor, Cherry Plain, N.Y. 


Go to the back of that car, in the tail- 
light area, and shove it from left to right, 
and I believe you'll get the message. Tires 
that are stiffer laterally will help some. 
Frankly, there isn’t a lot more you can do, 
except go in for a custom suspension-stiffen- 
ing job. 


“I’m planning to fit my 1963 Dodge Dart 
with a set of either magnesium or chrome 
wheels. I would like to know which brand 
is the best choice. Also which ones are the 
lightest and best-balanced?" 

JOHN B. PuRKINS, Baltimore, Md. 


I can go no further in naming names than 
to say that two of the good ones are Mickey 
Thompson and American Wheel Co. There 
are other good brands, but also many poor 
ones. A rule of thumb is, “buyer beware” 
if the price is less than $50 for each wheel. 
The balance seems equally good with both 
materials, but magnesium is lighter. That is 
the best I can do for you. 

Continued 
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PROFESSIONAL METHOD © oe iei o 
OF APPLIANCE REPAIR 


For extra income, a job skill 
in demand, a business of your 
own — or fo save money on 
your own appliance repairs. 


Send me your illustrated free book that tells about opportunities 
in Servicing Electrical Appliances, and gives details of INRI's 
simplified training plan. I understand there is no obligation, no 
salesman will call. 


Name l Age 


Add ress 
Zip 
p U Code 
[] Check here for facts on INew GI Bill. 
Accredited Member National Home Study Council 
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| COURSE COVERING ALÈ 
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| FOR HOME OWNERS 


— AVAILABLE UNDER NEW Gi. Bu 


At you served since January 31, 1955, 
| ae or are in service Dow check e Jine 
sie ado Paie a EE D. dn s coupon above, ee eom A 


ee iance Davison 


A new, short, = course — you at home 


Now you can prepare quickly to do professional to make $4 to $6 an hour fixing appliances for friends 
appliance servicing at home in your spare time. and neighbors. 
You are ready to start servicing appliances after Low-cost training plans cover — 
only a few lessons. The entire course can be finished e Small and largs home appliances 
in a matter of months. e Farm and commercial equipment 
This is the fastest way to a new job or skill or * Portable electric tools 
extra income or a business of your own. Wherever you e Small gasoline engines 


|‘ live or want to live, you'll find a demand for top-notch 


-— there is even special training to prepare you 
appliance servicemen. 


for air conditioning and refrigeration. 


There are probably thousands of broken appli- Special NRI appliance testing equipment is in- 
ances right in your neighborhood. These can mean cluded in your course at no extra cost. Mail coupon 
cash profits for you starting soon. Use your spare time for your FREE NRI Catalog. No salesman will call. 


NATIONAL RADIO INSTITUTE e APPLIANCE DIVISION 
Washington, D. C. 20016 


JULY 1969 | 15 


"Say, Smokey—” 
[Continued] 


“In a recent Los Angeles newspaper ar- 
ticle a so-called automotive engineer stated 
that by disconnecting the vacuum advance 
line to the distributor, you would reduce 
smog-producing hydrocarbons as much as 
40 percent. If this is true—how would it af- 
fect performance and gas mileage?" 

ALAN A. PINCH, Burbank, Calif. 


I believe his theory is basically correct. 
Mileage and performance would suffer to 
some degree, but not too badly in a family- 
type car. But the centrifugal timing advance 
curve would have to be perfectly tailored to 
the engine. 


"I have a used '62 Chevy pickup. It used 
lots of oil when I got it, so I did a valve 
and ring job, which helped some. However, 
it still seems to blow oil out of the crank- 
case at higher speeds. l've cleaned out the 
breather tube, and replaced the front oil 
seal. It still blows oil, even out of the oil 
filter cap on top of the valve cover. What 
could be causing the pressure build-up?" 

NORMAN C. MORGAN, Potlatch, Idaho 


It sounds, friend, like you either goofed 
up the ring job, or they didn't give you a 
good set of rings. Have that engine blow 
down a Sun cylinder leakage tester. As you 
check each hole, you can note very simply 
the degree of leak, and be sure whether it 


Quick way to clean your carburetor, 


Hook up the GUMOUT Clean-out Kit, 
available wherever fine automotive 
products are sold. Let it 


is rings, valves, or gaskets. 


“A problem on my 327, four-barrel Chevy 


deliver a pint of 
GUMOUT directly to 
your carburetor. 
You'll get immediate 
results. Smoother 
idling. Faster pickup. 
No stalling. 

Great performance. 
Or, if you prefer, just 
pour a can of GUMOUT 
into your gas tank, 
and let it clean your 


carburetor as you drive. 


Takes longer, but 
works equally well. 
Either way, use 
GUMOUT regularly to 
keep your car off the 
sick list. 


GUMOUT 


Pennsylvania Refining Co., Cleveland, Ohio 44104 
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with Powerglide has me (and a garage using 
a Marquette scope) stumped. Hitting the 
ignition and pressing down slowly on the 
accelerator produces a moment's firing, then 
she quits. Grind... grind... sputter, then 
finally she starts and continues running. The 
car was bought new in Utah, and some have 
suggested it needs new jets. What now?” 
R. J. MEYNE, Hamburg, N.Y. 


You may have to change jets, at that, for 
this car to operate in New York. But I won- 
der if you might not be getting carburetor 
ice. Next time you have trouble, remove the 
air cleaner and take a look. Mainly, when it 
quits, just pull the top off the carb and check 
the fuel level, or see if you’re getting fuel 


| from the accelerator pump. 


| Got a question on autos? Send it to: 


"Say, Smokey—"' POPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 
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Look what you 
can do with the 


lightest Homelite® 


chain saw 
ever built 


10507 RIVERDALE AVE., PORT CHESTER, N.Y. 
atextron| 
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t less cutting attachments 
* Trade Marks of Homelite 


Leave it to Homelite to come up with a chain saw that combines light 
weight, smooth power, balance, and cutting speed in a neat, trim 
package that weighs only 842 poundsf! 

Homelite named it the E-Z because it's easy to start, easy to run, 
makes any woodcutting job easier: felling a tree, cutting firewood, 
clearing storm damage, pruning and limbing, or doing weekend rustic 
projects. Homelite E-Z chain saws fell trees to 3 feet in diameter, cut 
through an 8" hardwood log in 6 seconds, an 8" softwood log in only 
3l» seconds! 

See your Homelite dealer and test cut the new E-Z against any other 
super lightweight chain saw. See why Homelite chain saws are so 
popular. Feel "Floating Power*"' that lets you cut more, cut longer, with 
less fatigue. Your Homelite dealer is in the Yellow Pages. 
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HOMELITE CHAIN SAWS ARE THE WORLD'S FASTEST SELLING — MORE THAN 2 MILLION BUILT AND SOLD 


Science 
Newsfront 
Last-minute news 


and notes to keep you 
up-to-date 


By ARTHUR FISHER 


A metal with a remarkable mem- 
ory may have some startling 
uses. Nitinol, a nickel-titanium 
alloy, can be “set” in a given 
shape and will return to that 
shape when heated, even if it has been 
crushed and twisted out of recognition in 
the meantime. Engineers at Goodyear Aero- 
space Corp. have devised some ingenious 
applications of Nitinol for NASA. One is a 
mile-long satellite antenna that could be 
crumpled into a compact ball for launching 


Lasers are making it easier to feed babies. 
The space-age generators of concentrated 
light beams that can zip through armorplate 
are now delicately drilling rubber nipples 
for baby bottles. The technique, developed 
by Alcoa and Laser Systems Corp., splits a 
pulse of infrared radiation from a carbon- 
dioxide laser into three beams via a unique 
optical system. 'The beams hit the nipple 
from the front and two sides, simultaneously 
forming a feed hole and two vent holes. 
Holes are created when the laser light va- 
porizes the rubber. Advantages of the sys- 
tem over a mechanical punch method: 
speed, accuracy, cleanliness, and precise 
control of hole size, so baby gets just the 
right rate of flow. 


A new study of driver's eye movements re- 
veals just where you do look when you're 
behind the wheel. Conducted by a research 
team at Ohio State University and spon- 
sored by the Ohio Department of Highways 
and the U.S. Bureau of Public Roads, the 
study put three men through some common 
driving situations and monitored every move 
their eyes made. 'The tests revealed that a 
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into space, then expanded to its desired 
shape by solar heat. In the wheel shown, 
Nitinol wire spokes were stretched and 
mounted on a cam. The warm air from a 
heat gun (right) made the wires contract to 
their original, shorter length, forcing the 
wheel to revolve. Unheated spokes are slack. 


driver's eyes tend to fixate at a center point 
slightly above the horizon line and the right 
side of his lane. This means he tries to see 
ahead of his car and uses mostly side vision 
to stay in lane. Other findings: drivers look 
farther down the road at higher speeds, 
with less side vision; tailing cars produces 
longer eye travel; and the stress of heavy 
traffic makes for the shortest eye-concentra- 
tion times and the widest field of vision. The 
researchers believe driving skill can be eval- 
uated from eye movements. Some day, they 
predict, a driver's test may include a film 
that tells the examiner just where you look 
when you drive. 


Who would want to disguise dirt? The army. 
The U.S. Army Mobility Equipment Re- 
search and Development Center, Fort Bel- 
voir, Va., has come up with an experimental 
soil colorant as part of its program to find 
new wrinkles in camouflage. The idea is that 
the military might not want an observer to 
discover that construction was going on at a 
particular site, and scarring of the ground 
caused by earthmoving is a dead giveaway. 
To make the scarred soil blend into the sur- 

Continued 


SUPER 6" SPACE CONQUEROR 
Superb Astronomical Reflector—Up to 576X. 
Features aluminized & overcoated 6" f/f 
ground and polished pyrex parabolic mirror 
accurate 14 wave, 48 F.L. 6X achromatic 
finder scope. 4 eyepieces—48X Kellner, 14” 
96X & 14” 192X Ramsdens, Barlow to dou- 
ble or triple power—rack & pinion focusing 
mount. 47-34" aluminum tube, Electric clock 
drive w/manual slow motion control. Setting 
circles, Heavy-duty equatorial mount. Pedes- 
tal base. Compares to $295-$350 models. 
Stock No. 85,086N................$199.50 F.O.B. 


Stock No, 85,050N....3"............$29.95 Ppd. 
41," REFLECTOR TELESCOPE den 
Stock No. 85,105N.................. $84.50 F.O.B. 


SM. 


"FISH" WITH . A MAGNET 


Go treasure hunting on the bottom! Great 
idea! Fascinating fun and sometimes tre- 
mendously profitable! Tie a line to 5-Ib. Mag- 
net—drop it overboard in bay, river, lake or 
ocean. Troll along the bottom—your ''trea- 
sure’’ haul can be outboard motors, anchors, 
fishing tackle, all kinds of metal valuables. 
5-lb. Magnet is war surplus—Alnico V Type— 


Gov't cost $50. Lifts 150 Ibs. on land, 
much greater wei n under water. 

Stock No. 70,571N ............5-Ib. $12.50 Ppd. 
Stock No. 70,570N ....... 31, -Ib. $8. 75 Ppd. 


SEL AD e ERE a. 


MINIATURE WATER PUMP | 
Wonderful for experiments, miniature water- 
falls, fountains, etc. Tiny (25%" x 134") 
electric motor and pump ideal for hobby- 


ists, labs, schools, Pumps continuous flow 
of water at rate of one pint per minute at a 
12" head. With two ''D'' batteries in series, 
will pump up to 24" high. Runs 48 hours on 
battery. Works in 2 directions. Self-priming. 
Stock No. 50,345N ... 2.25 Ppd. 


LEE T LE E E E d aE] 


GRIND YOUR OWN MIRROR KITS 
Featured in Pop. Science Article: 
“Hugh Downs Tells How He 
Builds Telescopes for Fun" 


Kits contain fine annealed pyrex 


mirror 
blank, tool, abrasives, diagonal mirror and 
eyepiece lenses. Build instruments ranging 
in value from $75 to hundreds of dollars. 


Stock No. Diam. Mirror Thickness Price 
70,003N. LI 41 a" Š b B W 3." B è 9 & .00 Ppd. 
70,004M. L m tf & *» & AU. " è P, * s 3.95 Ppd. 
7T0,005M.. B"...... Ia”... .21.00 Ppd. 
70,006N. = 10". hr - Lj * = 134". * a LI 34.25 F.O.B. 
70,007M..1215$"....214"....65.85 F.0O.B. 


CATCH THAT STROBE ACTION! 


It's wild. Spectacular stop-action lighting 
effects will make a party, create a light 
show, turn the ''swingers'' into psychedelic 
performers, Top quality, low-cost, solid state 
electronic strobe, Adjustable flash rate from 
2 to 16 flashes per second. Clear lucite lens 
protects long life Xenon lamp—up to 10,- 
000,000 flashes. 60? high lustre reflector 
covers 2,000 sq.ft. area—even in dark of 
night-club. Rugged but compact (6"sq.) & 
lightweight (3!4 Ib.). Wrinkle-finished metal 
case, 110-120 V. AC. UL approved. 

Stock No. 71,174N................$89.95 Ppd. 


(4 KEEP PACE WITH 
“SJ THE SPACE AGE! 


AMAZING 
BARGAINS 


for Fun * Study * Profit 
from 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building 
Barrington, N. J. 08007 


AMER. MADE OPAQUE PROJECTOR 
Projects illustrations up to 3" x 3l5"— 
enlarges them to 35" x 30" if screen is 6!/ 
ft. from projector, larger pictures if screen 
is farther away. No film or negatives needed. 
Projects charts, diagrams, color or black- 
and-white, Operates on 115 volts A.C. cur- 
rent . . . 6 ft extension cord incl. Operates 
on 60 watt bulb, not incl. Size 12" x 8" x 
415" Wide. vr 1 Ib. 2 ozs. 

Stock m. a 199N . ees P 39 Ppd. 
fne us 


GIANT WEATHER BALLOONS - 
"Balls of fun'' for kids, traffic stoppers for 
Stores, terrific for amateur meteorologists. 


Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed, and temp. Made of 
heavy duty ggoprene. Inflate with vacuum 
cleaner or auto air hose; or locally available 
helium for high rise. | 

Stock No. 60,568N (8' diam.)......$2.00 Ppd. 
Stock No. 60,632N (16° diam.)....$7.00 Ppd. 


å 

SEE MUSIC IN DAZZLING ACTION 
FSioN DRAMATIC BREAKTHROUGH IN 
| —^ AUDIO-VISUAL ENJOYMENT 

See May Popular Science Feature Article 
Actually see favorite musical selections trans- 
lated into fantastic patterns of beautiful 
color—each individual note creating its own 
unique, twisting, radiating shape . . . each 
shape dancing and prancing, whirling and 
swirling in perfect time with the music. 
Attach to stereo, radio, tape recorder, Send 
25¢ for 16-page ‘booklet. 3:9096N, 


No. 71,095N Boy's Starter Kit ....$ 6.00 Ppd. 
No. 71, ,030N —8" Set ..................$45.00 Ppd. 
No. 85, 181N—Cabinet Model ....$99.50 FOB 


No. 71,057N 500W Vieni ....$24.50 Ppd. 


MODEL DIGITAL COMPUTER 


Solve problems, teach logic, play games, 
Adds, subtracts, multiplies, shifts, comple- 
ments, carries, memorizes, counts, com- 
pares sequences. Colored plastic parts easily 
assembled 12" x 344” x 434" Incl. step by 
step assembly diagrams. 32 page instruction 
book covering operation. Computer language 
(binary system) programming, problems and 


15 experiments. 
Stock No. 70,683N ......... seess DUO Ppd. 


WOODEN SOLID PUZZLES 


Here's a fascinating assortment of 12 dif- 
ferent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms—take them 
apart and reassemble them. Lots of fun for 
the whole family—young and old, Will test 
skill, patience and ability to solve problems, 
Stock No. 70,205N — X 68 Ppd. 


MONEY-BACK GUARANTEE 


Order by Stock No.—Send Check or M.O. 


GIANT FREE CATALOG 


| I ium More than 4, 000 ! 


UNUSUAL BARGAINS! 


Packed with huge selec- 
tion of telescopes, miecro- 
scopes. binoculars, mag= 
nets, marzgnifiers, prisms, 
photo components, parts 
kits. accessories — many 
hard-to-fet surplus bar- 
rains. 100's of charts, 
illustrations. For hobby- 
MC m ists, experimenters, 
ud schools; industry. 

Mall coupon for FREE Catalog "N" 
EDMUND SCIENTIFIC CO.. 300 Edscorn 
Building, Barrington, N. J. 08007. 


Name 
Address 
City State 5^ 1 Zip —. 
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MY SPARE TIME HOBBY 
MAKES ME 


$500 an hour 


CASH PROFIT 


START YOUR OWN SPARE TIME BUSINESS 
You can turn your spare time into Big Cash 
Profits with your own COMPLETE SHARPENING 
SHOP ...Grind saws, knives, scissors, skates, 
lawn mower blades... all cutting edges. Your 
Own Cash Business with no inventory... 
right at home. ..no experience needed. 

FREE BOOK tells how you can start your 
own spare time business while you REE 
are still working at your regular job. B4 
Low Cost—time payments only $15.00 f ook 
a month. Send coupon today. B 


ieee 


NO SALESMAN WILL CALL _ 


prem mmc See M a 0 0 A ee i 
| BELSAW SHARP-ALL CO., 700-K Field Bldg., Kansas City, Mo.64111 | 
: Send Free Book, “LIFETIME SECURITY.” No obligation. 
Name 
Address 
I 
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STAPLE 
GUN 


Uses 6 


staple 
sizes from ud 
to 9/16". 


neti A A SES 
HANDY " 
"CHECKLIST e 
OF HOUSEHOLD 

FASTENING USES 


w 
a Wa 


E. 


Cover valances 

Hang drapes 

Affix wall decorations 
Install plastic wall brick 


Tack down stair treads 
Replace worn window shades 
Attach vines to trellises 
Tack carpet underpaddings 


e Install ceiling tile e Apply polyethylene vapor 
e Apply insulation barriers 

e Fasten weatherstripping e Make window boxes 

e Reupholster chairs e Trim kitchen shelves 

e Fasten fence wire to posts e Line closets 

e Repair window screens e Fasten burlap around tree 
e Secure antenna wiring trunks 

LJ 

ü 

.* 

* 


SHOOT A STAPLE WHEREVER YOU'D DRIVE A NAIL! 
. BETTER .. CHEAPER . 


At Hardware, Lumber and Building Supply. Stationery 
^^ 7^ and other retail outlets 


| | ARROW FASTENER COMPANY, INC., Saddle Brook, N. J. 07663 4 


FASTER . 
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rounding terrain, army personnel can spray 
it with the soil colorant, either from a heli- 
copter or a ground vehicle. The material, an 
inexpensive water-emulsion coating with a 
latex base, can seep into and stick to all 
soils. It comes in six stunning shades: cam- 
ouflage light green, dark green, earth brown, 
earth yellow, sand, and desert sand. 


A new permanent magnet material has proved 
to be the strongest ever. Its inventor, Dr. 
Dilip K. Das, of the Raytheon Co., devel- 
oped it while seeking a replacement for the 
platinum-cobalt magnets in microwave tubes. 
The material is made from cobalt and sa- 


| marium. Despite the fact that samarium is a 


“rare-earth” element, it is actually far more 
abundant than platinum, which comes main- 
ly from the Soviet Union and South Africa. 
‘The discovery is therefore of great strategic 
importance. (Microwave tubes figure promi- 
nently in the national defense.) How strong 
is the new magnet material (arrow in 


photo)? Four times as strong as most alnicos 
and twice as strong as platinum-cobalt. 


The Soviets will use skyhooks this year to 
build industrial plants from the sky down. 
The first such structure will be an oil re- 
finery near Leningrad. The skyhook? A 
dirigible. Leningrad engineers said the air- 
ship will hoist five-ton loads sky-high—1,500 
feet—above the range of efficient use of 
cranes. The dirigible will be moored over 
the construction site and shifted by cables. 
Future ships will lift 100-ton loads and uti- 
lize independent power units to move from 
site to site. 


A pocket-size two-way radio for firemen wear- 
ing respirators in smoke-filled buildings has 
been provided for Stockholm’s fire brigade. 


Continued 


4 Ibs. D: 


pellets & propane. 

5000°F. Braze weld, silver solder, melt| 
V4" steel. Complete kit: torch, pellets, 
propane, glasses, braze rods, lighter 

etc. Ideal for shops, hobby, meta 

repair. Professional results. Low- cost| 
SOLIDOX pellets available by mail. 

SOLIDOX is simple and safe. Money- 

back guarantee. Only $34.95 ppd. 


hg ini SEND ONLY $500 


pay postman $29.95 plus postage on delivery. 
Cleanweld Products Co., PS-7, Box 1061, South Gate, Calif. 90280 


mo ELECTRONICS 


V.T.1. training leads to success as technicians, field 
engineers, specialists in communications, guided mis- 
siles, computers. radar, automation. Basic & advanced 
courses. Engineering Technology and Electronic Tech- 
nology curricula both available. Assoc. d e in 20 
mos. B.S. obtainable. G.I. approved. Start Sept., Feb. 
Dorms. campus. H.S, graduate or equivalent. Catalog. 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT S., VALPARAISO, INDIANA 46383 


SCOOT'R-BIKE. 
BUILD FROM BICYCLE FRAME 


BIGGER, BETTER THAN A MINI-BIKE 
Convert old bicycle frame for $5.75, plus 
small weld job. Step-by- ia Plans, 
photos show how. PLANS, $2, r Send 
fundable pri oror for wheels, en 
engines, clutches, kits. Also Mini- 

Bike Plans, Kits. Discount Prices. 'F Catalog! 


GILLIOM MFG. CO Dept. PS-7 St. Charles, Mo. 63301 


x Detect buried. gold, silver, 
Write for free catalog 
5 Powerful models. 


DEA LER INQUIRES INVITED 


TREASURE PROBE DEPT PBV 


PO Box 64 LAKEWOOD N.J. 08701 


a INVENTIONS—NEW PRODUCTS—IDEAS 
ili DEVELOPED & PREPARED 
is 


For Commercial Appeal & Sales 
DESIGN—MARKETING—PATENT SEARCHES—DRAWINGS 
Second Decade of Reliable Service to 


E INVENTORS * MANUFACTURERS * ATTORNEYS 


United States Patent Office former Patent. Examiner 
E United States Depariment of Army omir Patent Adviser 
Member: United States Cham of Commerce 


E — — — — PEE CONSULTATION — c— — — M — 


E THE RAYMOND LEE ORGANIZATION E 
li 230-H Park Ave. New York City 10017 212 MU 6-8500 gy 


| "INVENTION RE 
gH SEND FREE  .;urPoRrANT PATENT INFORMATION" ili 


u Name "o^ & s o &À) BOE B o b H W P S E B à 4 -— * & &  » » P B *"» 9" B n * p m *» -» & » m S m s * 


[i] ; 
Bl address = » - akas VaacGa WAKE CC ^C E czgccczec M i 
ai 


e —— — MÀ State: cider ie cv 


SOME PEOPLE ARE GOING TO PAY 
$200 TOO MUCH FOR THEIR 
AUTO AIR CONDITIONER 
THIS YEAR 


Just be sure it's not you! 


^ Super Unit. 


Comfy-Kit gives you all the cooling power you can use. It's 
trim, sleek appearance actually enhances the looks of your 
car's interior. You can easily install it yourself in a half day — 
and save up to $200 or more doing it. That's like being paid 
up to $50 an hour for your time -- and you have the satis- 
faction of doing it yourself. 

You get everything you need for installation — even the 
loan of special tools if you need them. You get an easy-to- 
follow instruction book and a 12-month/12,000 mile war- 
ranty. 

So, let someone else pay those high prices for air condi- 
tioning. You'll get better — more efficient cooling — for a lot 
less money. Join the thousands of satisfied users of Comfy- 
Kit... America’s only install-it-yourself auto air conditioner. 
Fill out...and send in your coupon today. Get the jump on 
sweltering summer with Comfy-Kit. 


CUÜMFY-/XT/ * O Box 8585, Dept.PS 7. 
J FA & Dallas. Texas 75216 


"| Enclosed is $133* for Standard Unit 

. , Enclosed is $148* for Super Unit 

..j Enclosed is $165* for Supreme Unit 

; | Enclosed is $30 deposit ona | Super Standard __ Supreme Unit | will pay the 

__ balance pius C O D charges when delivered 

_, Enclosed is 58 OO deposit for a set of four tools, which will be returned to me 
when | return the tools 

[3 | would like to see the instruction book before | order | enclose $1 OO for the 
instruction book only | understand this will apply on any future Comfy-Kit order. 


PRSETER Louie ax entia E OC oto cec AER S re t B epe tu oe coner 


Engine displacement. ...... 


Power Steering 9.2... 00 eee sess YES 


Floor shyft 2r s Ji&ering column shift 


Smogpump ......i.:.3-5 a yes 


‘plus state sales tax where applicable 
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MAKE YOUR NEXT 
CAULK JOB OUTLAST 
THE MORTGAGE. DAP 
BUTYL-FLEX'HAS EXTRA- 


HIGH BUTYL RUBBER 
CONTENT FOR LONGER- 
LASTING SEALS AROUND 
DOORS,WINDOWS, SIDING 
...EVEN ROOF VENTS AND 
FLASHINGS. COSTS A BIT 
MORE AND WORTH IT. 


DAP Inc.,Dayton, Ohio 45401 f suasibiARv oF Plough, Inc. 


Also available in Canada 


B Crisp Bacon 
(97 in 90 Seconds 


ru mi mmnizn 


with INTERNATIONAL’'S 
MICROWAVE OVEN 


People on the go will welcome an oven that 
makes cooking chores a pleasure. Imagine a 
"piping hot" TV dinner (frozen) in 3% minutes” 
instead of 20 to 50 minutes. Bake a potato in 5 
minutes* instead of 60 minutes. Fry crisp bacon 
in 90 seconds on a paper plate. Great for those 
leftovers. Countertop designed. Works on 115 vac 
house circuit. Write for folder. 
"Times are approximate 


$595.00 "£e ON 
INTERNATIONAL 


CRYSTAL MEG. CO, INC. 


10 NO LFE 9 OKLA CITY HALA 73:202 
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The unit was developed by Saab Electronic 
and AGA companies. Its transmitter is rated 
at one watt, enough for useable range even 
under trying—to say the least—conditions. It 
has two crystal transmitting frequencies 
that can be coupled to four channels. The 
radio sits on a fireman’s back between the 
respirator air tubes to protect it from heat 
and shock. A separate unit combining a 
microphone-speaker, circuit breaker, and 
transmit-receive button hooks on to the out- 
going breathing valve of the fireman’s smoke 
mask. Next step—a unit that doesn’t require 
the use of the hands. 


A new element has been synthesized by sci- 
entists at the University of California Law- 
rence Radiation Laboratory in Berkeley. 


| The element—No. 104 in the periodic table 


of the elements—is the heaviest yet created. 
The Berkeley researchers reported they had 
made three isotopes (differing forms) of the 
element, with atomic weights of 257, 258, 
and 259. In 1960, Soviet scientists claimed 
the synthesis of a heavier isotope of this 
element, 104-260, and named the element 
kurchatovium after a Russian physicist. The 
Russian discovery, however, has never re- 
ceived an international seal of approval. Is 
No. 104 the end? Hardly. Dr. Glenn T. Sea- 
borg, chairman of the AEC, foresees a “‘prom- 
ised land of super-heavy elements.” 


The blind can “see with their skins" using a 
new electronic device called the Tactile 
Vision Substitution System. In experiments 
at the Pacific Medical Center in San Fran- 
cisco, even congenitally blind subjects be- 
gan to identify objects after only 10-15 
hours of training. The system substitutes a 
TV camera for their eyes, and the nerve 
endings of their back skin for their retinas. 
The camera scans a scene and transmits the 
electronic impulses constituting a picture to 
a chair whose back consists of metal plates. 
The plates contain 400 tiny plastic-tipped 
vibrators that transfer to the blind person’s 
skin a pattern of vibrations corresponding 
to the original scene. In a trained subject, 
this pattern travels to the visual center of 
the brain, where it is perceived as the orig- 
inal image. A portable device costing less 
than $1,000 may be two years away. 


| Three unique seagoing rescue tugs will go 


into Navy service soon. Each tug will have 


. four powerful self-contained compressor sys- 


tems, capable of delivering 1,800 cubic feet 
of air per minute through flexible hoses to 
pontoons attached to a sunken vessel, at 
depths up to 600 feet. 'The air-filled pontoons 
will float up the wreck. Gs! 


IT’S ALMOST LIKE PRINTING 


Since 1922, 
—— Warner has en- 

abled thousands of 
men and women to establish 
a business of their own—to reap 
the benefits of their own labor and have the 
personal satisfaction, and independence, that 
comes with operating a business of their own. 

Now, a revolutionary new machine makes it 
possible for an Independent Business Man 
with no “PULL”... No Big Money to Invest 
. . . and, No Experience — to start a business 
of his own, at home in his spare time. Here's 
what J. H. of Pennsylvania says: 


$7,280.00 for 1 to 1⁄2 hours work an eve- 
ning in my spare time—and without adver- 
tising. When | start to advertise | will have 
my own full-time business. Right now | am 
using the extra income to give my family 
the luxuries my present job does not afford. 


Discover the Excitement of Learning 


COLOR TV, COMMUNICATIONS 
ELECTRONICS 


by practicing at home with kits 
NRI sends you 


— eae 4 Train at home for op- 
BUILD YOUR OWN | portunities awaiting you 
in Color TV, Broadcast- 
ing - Communications, 
Industrial Electronics. 
NRI learn - by - doing 
courses include equip- 
ment totallv engineered 
for training purposes. 

- | You gain priceless ex- 
perience at home. Build your own custom Color TV 
set as you learn TV-Radio Servicing. Make 55 to 57 an 
hour spare time as you train. Whatever your educa- 
tion, or your reasons for wanting to learn Electronics, 
NRI has 15 training plans you should know about. 
Mail coupon for free Catalog. No salesman will call. 
NATIONAL RADIO INSTITUTE, Electrunics Divi- 
sion, Washington, D.C. 20016. 

APPROVED UNDER GI BILL 


in Te- 
a | 


e*seeseeeeeeseeeeeeseeseseueeeeee ea 6 
NATIONAL RADIO INSTITUTE 101-079 * 
Electronics Division Check for facts e 
Washington, D.C. 20016 — 9^ new GI Bill. 


Age 
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s Name 


6 reos ccena ccm cof Zip 
: ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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. YOUR OWN MONEY! 
9€ WORTH OF RAW MATERIAL becomes $125 


in less than 60 seconds—and ANYONE can 
LEARN to do it in a FEW SHORT HOURS! 


Now you can get into this highly lucrative 
business, and use your own home as head- 
quarters. No experience needed because we 
supply everything. The new Warner Success 
Program, “Engraving as a Profitable Busi- 
ness," is now ready for you. We will send you 
a FREE illustrated brochure and no salesman 
will call. Send no money — just your name and 
address on the coupon or on a postcard. Be 
the first in your locality to cash in on this 
ground floor opportunity. 


Warner Electric Co., Dept. E-3-HS 
1512 Jarvis Ave., Chicago, Ill. 60626 


| Engraving Division, Dept. E-3-HS SEND NO MONEY 
| 1512 Jarvis Ave., Chicago, III. 60626 

j Please rush your free illustrated brochure to: 

| Name 

| Address : 

| 

| 


City, State, Zip 


LEARN TAX PREPARATION 
NOW WITH HeR BIOGR 


GET READY TO EARN UP TO 


$700 


PER MONTH 


Learn tax preparation in your spare time at 


home with H & R Block, America's largest 
tax service. Get ready now to make up to 
$700 a month next tax season as a tax pre- 
parer. Join the ranks of successful H & R 
Block graduates who occupy a respected 
position in the tax preparation field. No 
previous training or education required. [deal 
for retired people and/or men and women 
seeking full or part time income. Job oppor- 
tunities available for qualified graduates. Low 
tuition cost includes all supplies you need 
for this complete home study course. Write 
for free information. No salesman will call. 


CS 555 55 5n 2:5 
| TAX TRAINING INSTITUTE 


| 4410 Main Street, Kansas City, Mo. 64111 
| Yes, please send me without obligation full de- 
ails on your home study course for income tax 
| tail h tud f i t 
|4 preparation. 
| Name 
| Address 


| co ee, ae XM 
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HEAVY 


DUTY 


WELD 


WELDER 18: 
BRAZE - SOLDER - 


CUT 


"Di 


10-DAY FREE TRIAL 9» LIFETIME GU 
110 Volt » Not One—But 3 welding heats 


Weld, braze, solder or cut any metal — even aluminum. No experience neces- 
sary. Follow simple instructions to make repairs on cars, trailers, farm and 
lawn equipment, bicycles, appliances, etc. Make campers, boats, furniture, 
hundreds of valuable items. NOTHING ELSE TO BUY! Comes complete with full 
face shield, $2.00 pack of welding and brazing rods, heavy duty power cables, 
special electric torch attachment, ground clamp, flux, easy-to-follow illustrated 
instructions, rod holder, etc. Uses standard Va" rods and 44” carbons to weld 
iron, steel, brass, bronze, aluminum, other metals. New improved HEAVY DUTY 
circuit gives more welding power. Gives 4 times the heat needed to melt toughest 
iron. Plugs into ordinary 110V outlet. 3 WELDING HEATS . . . Not just one as 
with other low cost models. Use “high” for tough jobs, '"medium" or ''regular' 
for lighter work. This important feature saves you money and time. Makes it 
possible for even beginners to start welding professionally the very first day. 
Pays for itself quickly. 10 day MONEY BACK GUARANTEE. You must be satisfied 


or return for refund. automatic arc striker. Weld with push-button ease. 


SEND ONLY $2.00. Pay postman $16.95 plus postage when delivered, or send 
$18.95 cash, ck, M.0., for fast post-paid shipment. WEL-DEX MFG. CO. 


Dept. W-88 Box 10776, Houston, Texas 77018 


75 POWER 2:575. 34% 


NEW 3 in one telescopes, 3 variable 25X 
45X-75X magnification. Brass bound, 

25 pone for ultra bright images . 

45 & 753 power for Il range. 
Guaranteed to bring d is- 

tant stars, moons, ob- — 
decus ports 75 . N^ 
times closer. 


- Most 
"powerful scope 
anywhere at thia 
i amazing-low price. 5 sec- 
tions. Opens 36” closes 1 ft.; Con- 
tains 4 ground polished lenses. Can also 
be used as powerful microscope. American made. Mass 


u production enables us to offer telescope complete including 
case $4.38 post paid. Money back guarantee. 


Criterion Co., Dept. PSB-55, 331 Church St., Hartford, Conn. 06101 


Career in 


Send for free 64-page book. 


Career training at home the new easy 

way with RCA Institutes. Lab work with 

first lesson. Easy payment pians. 

RCA Institutes, Inc. Dept. PS-79 m 

320 W. 31 St., N. Y., N. Y. 10001 
ACCORDIONS 

PLIFIERS 


BIG SAVINGS ON ACCORDIONS & AMPLIFIERS! Save up to 1 or 
more on famous make accordions. Over 40 standard & electronic 
models, Buy direct at low discount prices. Get 5-day home trial. 
Small down payment, easy terms. Free Gifts. Trade-in allowance. 
Money back guarantee. Write for catalog and Discount price list. 
Accordion Corporation of America, Dept. P-79, 5535 W. Belmont 
Ave., Chicago, III. 60641. 


= The MYSTERY of SELF |; 


Unlock the secrets of self! 

Explore your mental world. 

Receive the keys to the bid- 
den laws of life. Become the 
master of your affairs...the 
creator of your own happi- 
ness. FREE book explains. 
Write: Scribe: Y.H.F. 

Ibe ROSICRUCIANS (AMORC) 
San Jose, California 95114 

PLEASE INCLUDE YOUR ZIP CODE 


MAN 


Write today for a FREE copy of illustrated law book. "THE LAW- 
TRAINED MAN.” which shows how to earn the professional Bachelor 
of Laws (LL.B.) degree through home study of the famous Blackstone 
Law Course. All necessary books and lessons provided. Moderate cost: 
convenient monthly terms. Write for FREE law training book today. 


Blackstone School of Law, 307 N. Michigan Ave 
Founded 1890 Dept. 120-B, Chicago, Illinois 60601 


START YOUR OWN 
MONEY-MAKING BUSINESS 


Clean rugs on customers’ floors—upholstery in their 
homes—even painted walls—with highly efficient 
money for 
rite today 


electric machines which are making bi 
others and giving them independence. 
for complete information. It's FREE! 


VON SCHRADER MFG. CO., Dept. D711 “R” PI, Racine, Wis. 53403 


A, LEARN 
MEAT CUTTING Bg 


Train quickly in 8 short weeks at Toledo for a 
bright future with security in the vital meat 
business. Big pay, full-time jobs——-HAVE a 
PROFITABLE MARKET OF YOUR OWN! Time 
payment plan available. Diploma given. Job 
help. Thousands of successful graduates, Our 
46th year! Send NOW jor big, new illustrated 
FREE catalog. No obligation. G. I. Approved. 


NATIONAL SCHOOL OF MEAT CUTTING, Dept 51: W. Toledo, Ohio 43604 


BUILD THIS MINI-BIKE—YOURSELF 
NO WELDING NEEDED 


Lightweight, Rugged. Compares with the 
finest mini-bike you can purchase. Simple, 
inexpensive construction allows you to as- 
semble your mini-bike with ordinary hobby 
shop tools. Illustrated plans, instructions 
and suppliers parts list. Satisfaction $900 
Guaranteed. ................... Plans Only 2 


WESTATE ENTERPRISES 
Dept. S-7 Box 9216, San Jose. Cal. 95117 


TREASURE 
Find buried gold, silver, 
coins, treasures. 
5 Powerful models. 

Write for free catalog  . 


P RELCO ^: $1995 
BOX 10839, HOUSTON, TEX. 77018 uP 


ee ee oe os or a ae tn 


I - 2] | | U.S. Labor Dept, says "42% more 

| -— LEARN DRAFTING Draftsmen needed next 10 years.” 

"Es, ae Mm Send for FREE “DRAFTING CAREER 

Va ido | ^^ KIT.” No salesman will call. 

IB in DRAFTING 3 | 

|THaPTITUBEY 

T ar. TERE PORES i 

l) gine City STATE A 

$a FREE NORTH AMERICAN SCHOOL OF DRAFTING, Dept. 4187 | 
i 


I Accredited National Home Study Council 4500 Campus Drive, Newport, California 92660 
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attachments. To : seg how Dozer works, send 


u —Á MINI-DOZERS 


for resale and make 
big money in your 
spare time! It's easy. 
Just order this unique 
garden-tractor kit at 
our low, factory-direct 
price, assemble (in 6 
hrs. avg.) and resell 
profitably to local 
custamers. Keep one 
to enjoy and demon- 
strate. Order com- 
plete kit or any parts 
desired. Full line of 
for Plans and Parts 


Price List — only $5.00. Cost deducted from kit purchase price. 


16 page illustrated Catalog — 50c. Order now! 


C.F. STRUCK CORP., Dept. PS- 78, ‘Cedarburg, Wis. 53012 


AP 


ERSONAL 


HELICOPTER 


YOU CAN BUILB- 


Norm Bernier, formerly of Danielson, Conn., flying his 


Scorpion (shown in above photo without 
says, "If | can fly the Scorpion, anyone 
Bernier completed construction of hi 
taught himself to fly — while tethered. The Scorpion 


does not need a runway for take-off. it 
trol features of regular commercial hel 
hover safely six inches off the ground. 


fiberglass body) 
can fly it"! Mr. 
s Scorpion and 


has all the con- 


icopters and can 


Build a Scorpion 


entirely from plans for $1000. (less engine) or choose 
materials and components from Rotor Way's selection. 


FULL COLOR introduction package | 
instruction and licensing information, 


includes flight 
scale drawing, 


flight photos, price lists and full particulars. Take the 


first step today! 


u—— ---~ RotorWa 


| = Å- å å á ái. 
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P.0. Box #1996 * Mesa, Arizona 35201 


NAME 
ADDRESS 


Now you can use this ONE power-feed shop to turn rough lum- 

ber into moldings, trim, flooring, furniture. .. ALL popular pat- 

terns. RIP. .. PLANE... MOLD .. . separately or all at once 

with a one HP motor. Use 3 to 5 HP for high speed output. Low 

Cost ... You can own this power tooi for only $30.00 down. 
Send postcard today for camplete facts. 


BELSAW POWER TOOLS, 920-K Field Bidg., Kansas City,Mo. 64111 


with | great 


AUTO REPAIR 
2-IN-1 MANUAL 


Famous Illustrated MANUAL 
shows how you can 
FIX iust about any part of 2,300 


Car Models, 1963-1969, including 
ali new Compacts 


TROUBLE-SHOOTER 


Section and detailed trouble-shoot- 
ing information thruout help pin- 
point any of 4,200 car troubles. 
M 2798 S Brand-new 1969 2-in-1 

Manual practically does every 
repair job for you! Turns beginner 


Try Giant 


Illustrated mechanics into experts, with time- 
How-To" and money-saving tips in the 1,000 
big pages, 3.000 pictures. Much more. 
Book FREE 10-DAY TRIAL. Then, pay $2 
i : in 10 days, $3 month for 2 months, 
FREE | then $1.95 (plus delivery charge and 
| | sales tax). or return book. SEND NO 
far | MONEY NOW! Cut out this ad — mail 
T us with name and address to MOTOR 
10 Days BOOK DEPT. Desk 927, 250 West 
55th St.. N.Y.C. 10019. 
Print Name » à » à » d ———— ———" ""(XS— — . — TA 
Address...... *» à » s à B B B B B B » à & W uw Bo B E B b | B B B à b Wo b bo SB BS Bom: » ÀobB d à od 
City & Zip 


BUBDE.. vua xd. s w s mw B e wo om» wo ee mw" w m * dk wlz rw E. iva ad 


TUNE na ELECTRONICALLY 


» COMPACT er LIMOUSINE 
» DOMESTIC er FOREIGN 


ANY CAR EVER MADE! 


~ 4 B or 8 CYLINDER 
» b VOLT er 12 VOLT 
» POSITIVE er NEGATIVE GROUND 


With New Improved Model BT-162 


27A DWELL TACHOMETER 
IASSURI 


MADE ORIGINALLY FOR THE PROFESSIONAL AUTOMOTIVE 
TECHNICIAN, MODEL 81-162 WILL PAY FOR ITSELF MANY TIMES 


g The Model BT-152 well perform the se 


EASY STARTS, OPTIMUM PERFORMANCE and 
MAXIMUM GAS ECONOMY with MODEL BT-162 


ces specified below 


in addition ta many other rasks foo numerboutd fo mention 


It is no longer necessary to file points to 
smoothness when using the Model BT-162. 
The instrument will automatically make 
allowance for any existing “pitting” or 
"wear." * Indicate the most effective point 
setting without removing the distributor 
cap. * Indicate the correct settings for ex- 
ternal adjustment type distributors. + Car 
manufacturers’ dwell angle recommenda- 
tions are included in the manual provided 
with the Model BT-162. + To adjust for 
mathematically correct carburetor adjust- 
ment and thus insure maximum gas econ- 
omy and quiet engine running, simply use 


the Tachometer section of the Model BT- 
162. © To locate a "miss" you need 
only disconnect or "short" the spark 
plugs one at a time with the Model BT-162 
switched to the Tachometer position. You 
will be able to instantly identify which 
particular plug (or frequently its wire lead) 
is responsible for the malfunction. « 
Cars with automatic transmissions func- 
tion efficiently only if the-fluid pressures 
are correctly maintained. Manufacturer's 
instructions always refer to RPM recom- 
mendations. 


Operating manual includes manufacturer's dwell angle recommen- 
Se Te MEC The eas pore VO Reap eee i! you decide 


SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 


-— — í—— — À e— X a — m— — — ie Yd: e nd 


Try it for 10 days before j ACCURATE INSTRUMENT CO., INC. 
you buy H completely | 2435 White Plains Road, Bronx, N. Y. 10467 
1 d 9.95 
pry eM icy ae han- Please rush me one Model BT-162. If satisfactory | agree to pay at the terms specified | 
dling charge, (if you pre- at left. 1f nat satisfactory, | may return for cancellation of account, ] 
| 
_l 


fer you may use our Easy | Nam 
Payment Plan.) If not. | 

completely satisfied, re-  "44'**: 

turn to us, no explana- | ttr ena —— — — State 


fave menty! Check here and enclose $29.85 with coupon and we will pay all shipping and 
tion necessary, l o handling charges, Tou still retain privilege of returning after 10 day trial for full refund. i 


[EIS — IL Mv ec pc ee ee ee ee eee ee 


Make Rubber Stamps s for BIG PAY | 


Need more money? Earn $60-$75 
. . aweek,sparetime, at home mak- 
* ^ ingrubberstamps foroffices, fac- 
tories, individuals. Hundreds of 
uses, Hundreds of prospecta—ev- 
ery where. Right in your own com- 
à) munity. Turn out special stamps for 
|! names, addresses, notices, prices, etc., 
in minutes with table-top machine. We 
3 furnish everything and help finance you, at 
! less than bank rates, Write for free facts, 
No salesman will call. 


Rubber Stamp Div., 


Amazing Hidden Aid...Non-Swimmers Swim! 
Now anyone can learn to swim—new fun 
way! Start to swim with new 1968 model 
SWIMMATE that hugs your waist, helps 
give you confidence. Invisible out of water, 
worn under women's one or two piece suits, 
men's trunks. Now you can join the water 
fun even if you can't swim a stroke, Non- 
swimmers swim first day. Made to last for 
years. Satisfied users coast to coast. Send 
only $0.95. Check or money order. You 
must swim. Satisfaction guaranteed. State 
WAIST size. WORLD CO., Dept. 7 PS, 
1 Park Avenue, New York, N.Y, 10016 
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notes! | 


1512 Jarvis, Dept. R-3-H$, Chicago 60626 


Police Call Converter 


TUNER CONVERTERS. Use with 
standard radios. Hear dramatic 
events while they happen. Ameri- 
can made, solid state. 
6117. For Police & Fire Calls. 
High Band (150-164) ..$5.95 
6120. For Police & Fire Calls. 
E Low Band (30-50) . .$5.95 
6115. For Aircraft & Control Tow 
er Calls 95 
$5. 95 6118. World Wide Short Wave. 
25, 31, 41 Meters (7-12) ..$5.95 
6125. TV Wireless Microphone Transmitter 
Money back muarantee, Order now from: 


Johnson Smith Company, Dept. 117, Detroit, Mich. 48224 
Send for catalog of 2000 Scientific, Hobby & Novelty Items 


110-120 VOLT  A.C. 
Light Plant 60 Cycles 


Fanbelt driven from 
pickup or small gas en- 
fine, Operates saws, 
drills, pumps, freezers, 
T.V. X1000 Watts— 
Needs no battery. Now 
62.50—1500 Watts— 
6 or 12 volt vehicles 
Now $52.50—3000 
Watts—12 volt vehicles 
only Now $99.50. Guar- 
anteed, 

Check or Money Order. 


| Virden-Perma-Bilt, Box 7066 P.S., Amarillo, Tex. 79109 


U. S. Surplus high speed 
milling files going fast. 
NEW, in G.I. packs. Hardened steel, 
filing, milling, routing, drilling— 
m metal or wood. Use in 
i etc, Big tools, from 14 
e. 


- a mw m B & E H à B o B & ^ c * 


Get these most useful tools now. 
168 tool set—government cost $1090... 
$ 9.00 to gom 
36 tool set—rovernment cost $265... 
$15.00 to youl 


100 *, GUARANTEED. WE PAY POSTAGE. A LIFETIME BUY! 


| TEXAS SURPLUS CENTER, Lancaster, Texas75146 


LASER PISTOL 9108. How to build. PHASER PISTOL— 
ws oom 51.00, You have seen it on TV, now 
u * build your own—SAFE, loads of fun. 
* Add 25€ each course for postage. LOW 


n 
z = 200 science projects, Order our new 
cataiogua now—only 25¢. Roy Davis Laborato- 
ies, Dept. PS, 118 West Adams St., Jacksonville, 
Florida 32202. 


wu ALL FAMOUS 
& BRANDS! 


E- 
TRUCK 


i HEADQUARTERS for ALL SPORT CAR TIRE SITES 
FREE - SEND FOR YOUR FREE CATALOG * FREE: 


AND KEY 


Locksmithing ^ MAKING 


! Practical up-to- 
teaches you how to pick locks, de-code, 
make master keys, repair, install, 


TMtittl 
ui 


2r 77 MINI 


QU" 
— 
— - 
 —— 
m 


= 27 service, etc. New  self-instruction 
FA VA V “i, lessons for every handyman, home- 
vA Y! FG | owner, carpenter, mechanic, serv- 
v A —. ice station operator, gunsmith. 
cU. i a 53 easy illustrated lessons. Full 


rice only $6.95, postpaid. Satis- 
Faction OF refund guaranteed. 
ERELL ELELEE TAS Mail order today! 


Complete course $6. 95 


E a NON Oniy 325 W. Jackson Biva., Chicago. n. 60606 


PROFIT IN YOUR SPARE TIME 


m SMALL ENGINE REPAIR PAYS BIG ! 


Outboard * Powermower » Chain Saw * Tractor 


MAKE EXTRA MONEY —or fix your 
own engines and SAVE! Illustrated, easy-to- 
learn Home Study Course qualifies you as ex- 
pert. ‘‘Approved for Veterans.” Write today! 


LINCOLN TECHNICAL INSTITUTE 
Suite 7-G, 472 Market St., Newark, N.J. 07105 


FIX CLOCKS, WATCHES- 


FOR FUN & PROFIT! fe 
Fuscinating new Hand- "uA 
book by master craftsman v 
H. G. Harris gives you the 
kind of knowledge skilled 
watchmakers learn. 
OVER 200 ILLUSTRATIONS 
show how to install hands, dials, 
crystals, Mainsprings, stems ... 
rehouse old movements in modern cases 

. Speedily cure Many troubles by de- 
magnetizing or cleaning, etc, 
INSTRUCTIONS COVER every popular 
watch and clock. chimes, grandíathers, 
cuckoo. everyday alarm and electric 
clocks. Handbook tells you where to buy 
parts . . . where to send ‘overflow’ 
work for repairs at wholesale prices as 
business expands! | 
FRIENDS GLADLY PAY $5 to $50 for restoring cherished time- 
pieces. Try the HANDBOOK OF WATCH AND CLOCK REPAIRS 
seven days! Rush only $4.95 on money-back guarantee to: 

EMERSON BOOKS, Inc., 
Dept. 195-5, 251 West 19 Street, New York, N. Y. 10011. 


LIKE TO DRAW? 


ln just weeks you can be on your way toward high- 
pay career or fascinating hobby in l'ainting, Adver- 
tising Art, Cartooning, Fashion, TV Art, ete. Learn 
at home. in spare time. Dig artist's outfit and prou- 
fessional case included. Remarkably low cost. Send 
name, address. age and zip for FREE Booklet. 
There's no obligation, Established 1914. 


WASHINGTON SCHOOL OF ART 


Studio 19-012, Port Washington, NY. 11050 
Accredited Member NHSC 


| E ES 
E 4 


REPOWER with a 6 or V-8 H.D. 
ADAPTORS for using Car, Compact 
and some Truck engines. State year 
& model. Jeep or Scout. Want fast 
action? Give us FULL INFORMA- 
TION. Send $25.00 Dep. and we will ! 
ship correct kit, bal. COD. Send full | 
amount for prepaid shipment. Wire, 

phone or write today. Details FREE 


HOOSIER MACHINE PRODUCTS CO. 
314 S.E. 6th St., Phone 276-3442, Pendleton, Oregon 97801 


WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?—Are technical 
problems holding you back? Universal inventions has helped IR- 
ventors all over the world—Just like yourself—why not you? Inven- 
tions provide the magle spring-board to sudden riches. REMEMBER, | 
we INE sell your invention or pay you a cash bonus. Write for 
eias. 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


EN i Earn while you learn at home, Millions of 
s = sn in gas and auto service stations, 
ucking firms, body shops, riggers, fac- 

| tories and farms need servicing . . . most 
Pt of which you can learn to repair. We show 


Tope 


—— ey 


ETE 


F: 


Pa 


AKE IT BIG 


PROJECT METHOD HOME TRAINING 
IN INDUSTRY... 

IN YOUR OWN BUSINESS... 

IN MILITARY OR GOVERNMENT 


ELECTRONICS DIVISION 

e Master Course in Color TV Servicing 

Color TV exhi. la, f 

Master Course in TV & Radio Servicing 

Practical TV & Radio Servicing 

Master Course in Electronic 

Communications 

e FCC License Course : 

e Master Course in Electronics 
Technolo | 

e Industrial and Automation 
Electronics 

e Computer Electronics 

e Basic Electronics 


AIR CONDITIONING, REFRIGERATION DI 
e Master Course in Air Conditioning, ' 
Refrigeration & Heatin 


e Air Conditioning & Heating 


AC 


i 7 


EM ee [o m dune 
: Pis Ec m i beg s 
F " "Wo AERIS S. NM à E 

^v à 


e Refrigeration 


MECHANICS DIVISION 


e Master Course in Auto & 
Truck Mechanics 

* Automotive Mechanics F 

e Truck & Heavy Duty Mechanics 

e Engine Tune-Up & Electricity 

HOME APPLIANCES DIVISION = 

e Home Appliances Master E 
Technician's Course 


e Home Appliances a 
e Handyman Appliance Repair 


NATIONAL SCHOOLS 
WORLD-WIDE TRAINING SINCE 1905 
4000 South Figueroa Street Los Angeles, Calif 90037 


CLASSROOM TRAINING 
AT LOS ANGELES 


APPROVED FOR 
VETERANS 


NTS occupies a city 
block with over a 
million dollars 

in training facilities. 
Check special 
box for details. 


NATIONAL Ces 
WORLD-WIDE TRAINING SINCE !905 


| 4000 So. Figueroa St., Los Angeles, Calif. 90037 emen, 


f| Please rush FREE OPPORTUNITY BOOK & SAMPLE LESSON ; gp: 
for division checked below. Check one only. 5 fed E 


I O ELECTRONICS DIVISION ica 
Ë O AIR CONDITIONING, REFRIGERATION DIV. ff 
f O MECHANICS DIVISION I 

y D HOME APPLIANCES DIVISION (Dept. 202-79) g 
E Name Age H 
Address 


v— 


| City State Zip. 
i [] Check for veteran training under new G. l. Bill. 
i O vs n intestine ONLY in classroom training 
at Los Angeles 
[ E HN NM NM OM NM UM NU M NM NM 8 (B 9B CT 
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Just Pick the Kind 
of Body YOU Want 


CHECK THE COUPON BELOW 


ee» Prove to Yourself How EASILY. | 
You Can Have If... Almost 
! Overnight! 


CsT tell me, in coupon 
below, the kind of body | 
you want—and I'll give it to 
. you SO FAST your friends 
will be amazed! “Dynamic- 
Tension.” my easy, 15-min- ! | 
utes-a-day method, can! RATE 
make your chest and Aldara "uias 
».-- your arms and legs surge with pow- 
er... your whole body feel “‘alive!” 


FREE 32-page illustrated Book 
92 Pages on how ''Dymamic-Tensicn'"" changed me 
trom a OT-lb, weakling into World's Most. Per- 
fectly Developed Man” —and what it has done for 
others, Mail coupon NOW! Charles Atlas, Dept. 17, 
115 E. 23rd St., N. N. Y. 10010. i 
CET eee ee y 
CHARLES ATLAS, Dept. 17, 
115 East 23rd St., New York, N. Y. 10010 
Dear Charles Atlas—Here's the Kind of Body I Want: 
(Check as many as you like) 

O Broader Chest, Shoulders ©) More Powerful Arms, Grip 

Slimmer Waist, Hips .1 More Powerful Legs 

t | More Weight, Solid =) Better Energy, Sleep 
Send me, absolutely FREE, a copy of your famous book 
showing how '*Dynamic- Tension” can make me a new man. 
22 Pages, crammed with photographs, answers to vita] ques- 
tions, and valuable advice, No oblization. 


"m 


Print 

A ame Ape 

Address | VPE 
(ity & Zip 

state D 


—S — a ÀU MÀ i e, S 
Jn Englund, send tu Charles Atloss, Chitty Sf., London WI 
ee 


LOOSENS RUSTED NUTS, BOLTS, PARTS 


DISPOSABLE 
WATER | 
PURIFIER 


Attaches in Seconds 
Lasts for Four 
Months 


The only tried, proven, and accepted inexpensive 
throwaway water purifier. , . . . no installation 
costs .... no maintenance, Removes bad taste, 
odor, chlorine, etc, from water. Removes taste 
of steel or plastic tank storage. Can be used in 
home, camper, trailer, hoat— attaches easily on 
all faucets. 10045 guaranteed or money back. 


ONLY $3.95 ppd. 


At better stores 
or write direct: 
Dept, PS. 7 
MOUNTAIN 
5403 West Pico Blvd., Los Angeles, Calif. 90019 
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FRESH WATER PURIFIER CO. 


FIND BURIED TREASURE | 


(Treasure Probe / 1 PER 95 10-DAY MONEY BACK 


i GUARANTEE 


TIPAT ALL TRANSISTORIZED 


detector 
J MODELS AVAILABLE Find buried gold, silver, coins, war 
Complete kit with assembly relics with new sensitive detector. Fully 
instruction $ PPD erre i model. teal for 
Fully assembled and instru- beach combing, treasure and coin 

ig hunting, prospecting for gold. So 
mast Ir AT Tactory Tor Pans it will detect a single 


peak performance, $16.95 PPD 


Fully assembled with powerful "eise f en DM id, clear 
built-in Joudspeaker and s in gnal, when metal is 
earphone. Your best buy, 22. 95 PPD detect, WEIGHS 

TO ORDER—send cas check, or 


Ko money order. 


cy ra .00 deposit for C.O.D. 


JJ Z POUNDS 


ms 


In N.J. add 4% sales tax Each 

ASURE HOUSE , [o 

battery, 

M PB A P0 Box 3 Tennent, New Jersey 07763 earphone. 


JOIN A SURVEYING TEAM— 

get in on planning of highways, bridges, dams, 
subdivisions, etc, 1000s big pay jobs open now 
to qualified men. U.S, Bureau of Labor Statistics 
predicts shortage of 50,000 civil engineering 
technicians (Surveyors, etc.) by 1975. Easy 
home-study plan trains you. Send for “SURVEY- 
ING CAREER KIT"— ALL FREE! No salesman will 
call. Write & state age. 


^ NORTH AMERICAN SCHOOL OF 
` SURVEYING & MAPPING 4500 Campus 
' Drive * Dept. 4187, Newport, Ca 92660 


E x 


Red-i-Kut shop tested plans, Build for 
yourself or sell at a good profit, SAVE lüü's $25, Narrow 
walst 43" tall models *'Spirit of the Century'' and new 
'5pirit of Peace'' with amazing console base or stately 
Straight side *''Spirit of America''. ''HOW.TO'' Photo- 
pack Plans with LIFE SIZE PATTERNS tell all—plus 
CLOCK BUYER'S GUIDE. Jet age heavy brass weight. 
(Kuempel oricinal) Westminsier. Tube-bell Mii move- 
ments, forreous  bronze-silve MON Nt * dials. IBI 
LYRE pendulumes, finest solid 4 kiln dide mahogany., ‘eee: 
walnut or cherry Jiffy Joint Kwik-Bilt case kits. $1.00 each H 
plan. Rush $2.50 all three plus Free Bonus *'Petite Grand: 

mother*'* plan, as folks have for over 50 years. 


Kuempel Chime Works, 7 Kwempel Bldg., Minneapolis. 


N 


Simple, sensible, 


ALVA ALLEN 
‘PUNCH PRESSES 


1 to 100 Ton Capacity 
E enean line of Punch Presses tn 
“442. 2o hundreds of different style and 
tob model combinations. Write for FREE 
Motor literature on presses and complete 
line of punch Press accessories 
as—Feeds. Punch Units, Dies, etc. 
- Alva | Allen Industries, Dept PS, Clinton, Mo. 


BEA CAMERA, 
CRAFTSMAN! 


New opportunity for big-pay jobs or your own 
business. Now YOU can learn to repair cameras 
.. at home, inyourspare time! Free booklet tells 
how. NHSC accredited course includesall instruc- 
tions, tools, practice equipment. Write today! 


NATIONAL CAMERA REPAIR SCHOOL Accredited Member / 
Dept. PT , Englewood, Colorado 80110 


BUY & HOLD 
U.S. SAVINGS BONDS 


TRAIL- BREA KER Se% nore 


Outdoorsmen: 

Ride where you had to walk be- 
fore. Revolutionary two-wheel 
drive vehicle climbs moun- 
tains, fords streams, hauls 
man-sized loads. Runs all day 
on a tank of gas. 

Write Rokon, Inc, 160 Emerald St. 
Keene, NM H. 034 31 


Model H-2 


— i v^ w 733 
AT. oF des y al LIS pul 


" 


, Get ORDERS and CASH from your mail- 
. man—do work in SPARE TIME at home 
or expand into FULL TIME business. 
PUE . Send coupon for Free facts about the newest 

COCONEN GE. 3 . and most fascinating of all home operated 
T MAI: ! _ businesses, For the first time a simplified 

F E =- machine brings the fabulous profits of 

à 27 4 SE EN Il « Plastic Sealing and Plastic Laminating 
co * — CE. - within the reach of the small operator. Any- 


Magic Mail Plan-Make up to (2 an Hour! 


- one can learn to operate the machine with supply the circulars you mail to Hring pack cash and orders, 


i | & few minutes practice— then with our fnancing help, too. Rush name. We'll send you FREE and 
f Magic Mall Plan can get mailorderspour- Postpaid, pees prices, details, finance plan, all the facts 
; i Mail coupon or send name on postcard. No charge. 


"wc ing in daily with cash in every envelope, Youneed. Ee 
E. M _ No canvassing—no selling. We even WARNER ELECTRIC, 1512 Jarvis, Dept. 345, Chgo, Ill. 60626 . 
a d m rc ; " ` : | Ld 1 I Eg I FE EZ P E I JI I EN I JE Lj 
E | Make Thousands of Beautiful Art Creations | ! ' 


WARNER ELECTRIC CO.. 1512 Jarvis Av. q 
COSTUME JEWELRY e CIGARETTE BOXES 


| Dept. L-3-HS, Chicago, IIl. 60626 
TRAYS e CANDLESTICKS e COASTERS 


financing plan, postage prepaid. No obligation. 


At no cost to me, please rush full details and - 
LAMP BASES e BOOK ENDS...ALL IN s 


back $2.58 in cash by mail. 
Capacity of machine: $40.00 
profit per hour of operation. 


DRAINS pools, cellars, laundry tubs 


MIN Se a es State .....- Zip Code... aan 


——-—«—«—»—»—————————————X ———————— 


IRRIGATES — CIRCULATES — SPRAYS YOUR P ERSONAL LATHE -UNIMAT 


Type P Pump. 1,001 uses. Stainless shaft, Won't But it's a lot more than a lathe-also does milling, bor- 
rust or clog! Use % HP motor or larger... 34 | ing, grinding, drill press and jig saw work with metal, plas- 
HP ROO EPH from 25° well. 1” inlet; 34" cutlet, | tics or wood. Small enough for table top, extremely ac- 
“Coupling included free ................... $8.95 | . Curate and easy to use. Only $139.50 complete 


HEAVY-DUTY BALL-BEARING PUMP. Up to 5,200 i? free litera 
GPH; or 3,000 GPH from 25’ well. 114” inlet; 1” , ready to operate. Write for free literature to 
| American Edelstaal Inc. 


DI B cose cicre e RES US DTE $12.95 
P'nd cash with order. MONEY BACK GUARANTEE Dept.AG9, 350 Broadway, 
New York, New York. 


| LABAWCO, Box 3, Belle Mead, N.J. 08502 
How to make money in 


MAIL ORDER 


free Copy! “How to Make Money in Mail Order’? shows 
men, women, families how to start full or spare time 
big profit home mail order business. See how you get 
best products to sell by mail, Discover how your pocket 
profits in advance. Newest mail order techniques re- 
vealed, Start without experience or product investment. 
No salesman will call, Write for Free Copy. MAILCO, 
1554 S. Sepulveda, Dept. C2247, Los Angeles, Ca. 90025. 


EA 


Learn To Be 
LOCKSMITH 


PROFESSIONAL 
| KEY MACHINE 
"7" YOURS TO KEEP! 


Big demand for skilled Locksmiths! Earn big money 
spare time in your own home. Be your own boss: 
earn steady, year 'round income with no layoffs. 
BELSAW INSTITUTE training, approved by master 
locksmiths, teaches you to make keys, open and 
repair locks on homes, cars and buildings. Easy, 
illustrated lessons complete with ALL tools and 
supplies, including the $125 Key Machine which is 
yours to keep. Shows you how to get jobs, how to 
charge, how to earn while you learn and how to 
build a lifetime, cash-profit business. 


Read These Reports from Belsaw Graduates: 


Oscar Larson, Long Beach, Calif.: ''| have all the locksmith work | 
| can handle in spare time. | give hearty thanks for your wonder- 
ful training.'' 

Herbert Bernard, Point Pleasant, N. J.: “1 recommend your course 
highly. Locksmithing gives me real enjoyment and extra money." 
J. Marko, Ferndale, Mich.: “With me locksmithing is full time. 

| sincerely thank you for giving me this chance to better myself." | 
J. W. Cookman, Lakeland, Fla.: "I've been in full time lock- 
smithing for three months. Thanks for your fine cooperation." 


Accredited Member National Home Study Council. Approved 
for Veterans. Mail coupon today ...no salesman will call. 


RN TO EARN! 


= iw NO HOME STUDY 
zi _\ CONTRACTOR OWNED 
VA APPROVED 


e Live at school e Train on actual 
machines / qualified instructors 

e Graduates readily accepted for 
construction employment 


WESTERN SCHOOL 
OF HEAVY EQUIPMENT OPERATION 
BOX 510 * WEISER, IDAHO 83672 
SEND TODAY FOR FREE SCHOOL CATALOG 

DEPT. S-2 


| BELSAW INSTITUTE 
| 110K Field Bidg., Kansas City, Mo. 64111 


| Send FREE book, "Keys To Your Future!” 


| Name 


NAME — — 
ADDRESS 


| CITY | | Cia o | NN 
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Detroit Report... 


YOU CAN EXPECT A CHOICE OF BODY STYLES ON THE XP-887 
The planned small cars from Ford, Chrysler, and 
American Motors will just be two-door sedans. 


mini-compact. 


GM's 


General Motors 


is preparing a hardtop as well as a wagon for the XP-887, and 


a top-level go-ahead decision will be made soon. 


You can 


expect the basic two-door sedan next summer, with the hardtop 
and the wagon following a few months behind, after the company 
gets a reading on public reception of the basic model. 


Chrysler's decision to go ahead with a small 
car for production in the U.S. isn't as much 
of a gamble as it looks. 'The new car will use 
almost the same chassis and drive line as the 
British-built Sunbeam Arrow, saving huge 
development and tooling costs. The style of 
the outer skin will be all new, designed by 
Chrysler's Detroit styling studios. The car 
will be assembled in the U.S., but some 
chassis and engine parts may be imported 
from England. Dimensions will be smaller 
than those of the Arrow, but greater than 
those of the XP-887 and Ford’s “Special 
Maverick” (new code name for the Phoenix). 


American Motors will announce a new model 
everv six months for the next three years, be- 
ginning with the Hornet this September. The 
projects to follow are a midships-engined 
sports car, a mini-compact, and trailing 
these, revised versions of the present range 
(Javelin, Rebel, Ambassador). The midships- 
engined sports car will look a lot like the 
AMX/2 show car, with a 400-cubic-inch V-8. 
The mini-compact will be a cut-down version 
of the Hornet, and will probably share some 
chassis parts with the present AMX. 


Front disk brakes will almost certainly be 
standard on all American cars by 1972. But 
what about four-wheel disks? Look for them 
on the XP-887. Four-wheel disks will also 
show up on more performance cars this fall. 
They are standard on the Corvette, optional 
on the Camaro, and you can expect them to 
become available on both the Firebird and 
the Mustang. 


No fewer than six midships-engined sports 
cars are due in the next 18 months. In addi- 
tion to the AMX/2 and the new Corvette, 
which will be out next summer, midships- 
engined cars are on the way from Volks- 
wagen, Porsche, Ford of U.S., and Mercedes- 
Benz. Most interesting is the GT Mercedes, 
a 180-m.p.h. vehicle powered by a three-rotor 
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Wankel engine. The car will be only 40 
inches high, and looks a lot like the Le Mans 
Fords with a high, squared-off rear end. 
Volkswagen and Porsche will get the jump on 
all the others by introducing their cars later 
this year. Both cars will be low-powered, but 
in the 120-m.p.h. speed range. 


Four-wheel antiskid braking systems are un- 
der intense development by auto makers and 
major suppliers. General Motors plans to 
have a four-wheel system on its cars by the 
"I3 model year. Ford may be even earlier. 
Major holdup is the extreme caution of the 
auto makers and the high cost of the units. 
Price will be between $300 and $350 retail. 
The cautious approach is indicated because 
the brake system is one of the essentials of 
safety. Anything that changes the brake sys- 
tem must be carefully and thoroughly tested. 
The four-wheel system is a major improve- 
ment over the present two-wheel, with the 
biggest bonus the driver's ability to steer 
while the brakes are jammed on. 


Flushed with the early success of the Mav- 
erick, a Ford official predicts that two years 
from now the Volkswagen will no longer be 
a factor in the U.S. market. He says that 
safety will kill off the Beetle, helped in large 
measure by the advent of the American mini- 
compacts. At the same time, he denied anv 
connection between the publication of the un- 
favorable results of a Volkswagen crash test 
and introduction of the Maverick during the 
same week. His explanation: "Just a coin- 
cidence.” By now it is well known that a 
lightweight car almost invariably will come 
off second best in a collision with a heavier 
car. That means that the new Detroit mini- 
compacts can be just as unsafe as PEE 


Detroit Editor 


The Transport nylon cord truck tire. 
Everything you're looking for in a 
pickup or light-truck tire. With a low 
price that ll make you money. 

It features a rugged Shock-Fortified 
n cord body for extra strength. 
er ply ratings for more load ca- 
ty. Exclusive Sup-R-Tuf rubber 


ong mileage. And a non-skid 


A Firestone : 
truck tire 

priced as low as ur low-cost [ransport truck tire. 
a car tire. ncarhy Firestone Dealer or Stare dal 


Sup-R-Tuf*, Tra 
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EQUIPMENT 
OPERATOR 


rdi i'm Pa gnata 


Train your way to high pay in the booming construction indus- 
try! Learn the skills you need to qualify by actual field training 
on machines like the ones used by the industry. Huge training 
grounds in North Carolina, a million dollars worth of school- 
owned diesel-engined machines, experienced instructors, full 
220-hour and 440-hour courses. National, the original school of 
heavy equipment operation, is a recognized leader. Member 
American Road Builders Assn., Services and Supply Division. 
Associate Member A.G.C. Full-time Job Advisory and Counseling 
Director on staff. VA approved. For men ages 17 to 56. Train 
Now-Pay Later plan . . . other payment plans also available. 
Write TODAY for FREE catalog and FREE copy of school news- 


paper reporting news of National School graduates. Accredited 
Member NATTS. 
— — — —— — — E l—X— -—AX ———— € — —— L———  — — P RI —— — — — 
NATIONAL SCHOOL i 
OF HEAVY EQUIPMENT OPERATION, Dept. A-29 | 


P. O. Box 8529 Moores Chapel Road, Charlotte, N. C. 28201 


Please send me FREE illustrated school catalog and complete in- 
formation. | understand there's no obligation. 


Addres Phone 


Lo m Race ra Án UD. eni 


Toar mew ee | 


| 
| 
pi EL m————— Á——— Ro RN | 
| 
| 
! 


Says Freeman J. Jeffress, Oklahoma City, Okla. 
"Your course is so good, | wouldn't take 
back the money | paid for it. | have a nice 
little shop set up in my home and it has 
already paid for itself!” 


LOCKSMITH 


Add 50% - 100% to YOUR INCOME with 
easy spare time earnings. Cash in on nation- 
wide shortage...in good times and bad. 
Quickly step into a big-pay opportunity job 
—high profit shop of your own. 

Earn Extra Money RIGHT AWAY! All Master 
Tools, Equipment, Supplies Furnished 
Age, education, minor physical handicaps 
don't matter in this growing trade. You can 
quickly qualify as a skilled locksmith. Study 
at home as little as one hour a week. Gain 
practical experience through well-illustrated 
lessons. Do real jobs on car locks, house 
locks, padlocks and safe locks, under guid- 

ance of experts. 


FREE Illustrated Book 


abies ue 


nieces of For a future as your own boss or in a high- -pay 

i job. send for FREE book and sample lesson paie 
equipment Only sehool of its kind: Lie. State of N. J. Accred: 
Locks, Picks, 
Tools & Parts 


supplied for use 
with course, 


ited Member National Home Study Council, State 
Appv'd. Diploma. Locksmithinge Institute (Div. of 
Tech. Home Study Schools), Dept. 1111-070, 
Little Falls. N Est. 1048 


APPROVED FOR VETERAN TRAINING 


[7————— MB COUPON NOW m ——-— 
| Please send, | LOCKSMITHING INSTITUTE 
without obli- | Dept. 1111-079 | 
gation, FREE | Little Falls, New Jersey 07424 | 
| Book, “Your 
Big Opportu- INR: uswa4d.:k TERE RESET GRON Es ix] 
| nities in Lock- (Print here) 
smithing,'' and l 
Sample Lesxan | AddIrESS .ssesasoreeresseoresresenesrss 
Pages. No I 
| i pega will CIV ox CR fate...... a 
Check here if Eligible for Vet Tele d 


[ean NU | Check ere it biigibie for Vei ene I 
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HEARING AIDS 


75 OFF Prices 


LARGEST SELECTION of tiny, 
all-in-the-ear, behind the ear, 
eyeglass and pocket models. 
FREE HOME TRIAL. No obli- 
gation. Money back guaran- 
tee. No down payment. Easy 6. 
terms. No salesmen or deal- AC. 
ers. Order direct and save 6596. Write for free catalog. 
PRESTIGE, Dept. D 35, Box 10947, Houston, Tex. 77018. 


«IDS! 


Learn how you 
can buy used 
engines $15 up, 


— An A aa 


'e BUILD THIS MINI-BIKE! 


Plans reveal step by step details! 


e BUILD A RACING KART! 


va frame for less than $10! 
new engines $30 | 


i 
| 
| 

a | 

aie Mea | 

with FREE con- d ER SF zy) C : 
| 


fidential list and RUSH $2 for plans maleate type) or 
coupons when you FT 10¢ for brochure describing plans: 


ew your pue PLANS, Box 517 Dept. PS-7 Omaha, Neb. 


—OIL LEASES— 


$15,799.20 - $10,400.00 - $9,600.00 - $8,000.00 

$7,800.00 - $7,000.00 profits in recent sales by our 
clients of U. S. Government Oil & Gas Leases we 
recommended. If you are a citizen, you qualify. For 
oles information and how to get your lease 


write 
FEDERAL OIL LEASE SERVICE, Dept. PS 
. P. O. Box 867, Fort Worth, Texas 76101 


$5.95 


less bell 


DIAL TELEPHONES 
With bell $8.95. If plug is required 
add $2.00. Factory reconditioned, 
Guaranteed. Many other phones 
available, write for free list. 
All shipments FOB Waymart, Pa. 

SURPLUS SAVING CENTER 

Dept. PS-9, eos taam Penna. 18472 


MAKE YOUR OWN - 
WINE in your home 


Kit Contains instructions & supplies 

e Saccharometer « Yeast Nutrient 
: «instruction book » Air Lock 
s Siphon « Chemicals (3) 
e Imported Wine Yeast 
b Complete Kit $4.98 
i Free catalog Post Paid 

JIM DANDY Wine Su lies P.O. Box 302305 Cincinnati, Ohio 45230 


AMA MAMMA MMMTMMTXnmSAMÓS BM MA LENET EERE AAA ERRATE e 


FASIES George Daniels’ HOW TO USE HAND AND 2 
Satisfaction guaranteed or money back. 
i. E» anug watch 
oblization. 


POWER TOOLS gives you all the word-and- 
WAY picture info you need. Discover new techniques 
WIT To order send check or money order for 
only $1.95 to: POPULAR SCIENCE 
"V... SWISS OR AMERICAN 
3 Unique, modern Sweazey System starts you 
CHICAGO SCHOOL OF WATCHMAKING 
Cept. 479, Fox River Grove, Illinois 60021 


* 


E dads AAA AA 


and tricks for building and repairing with 
every important workshop tool. 22 big chap- 
ters, 325 illustrations. Hard-gloss paper cover. 
TOOLS H769, 44 Hillside Ave., Manhasset, NY 11030 
^ 334131113 A144 A4 104441144441 313113144413 1313A11 WM AAT AAA AAAS AZe 
-] making repairs right away. Develops skill 
step by step at home in spare time. 
i Diploma awarded. Free sample lesson, No 


Cars are your way of life. You've built 'em from the 
ground up. You know how to get that last horse. 

All right. Where do you go from here? 

Do you want your own service shop? Maybe you’d 
like to be sitting in Detroit designing the cars of to- 
morrow. Or, you want to be an automotive or aeronauti- 
cal engineer. 

Wishing won’t make it so. 

These jobs take special training. You have to know 
the mathematics behind the mechanics, the geometry of 
design, the structure of a successful business. 


How do you get this training? 


ICS 


Division of Intext 


International Correspondence Schools 


You can do it through the success-proven I.C.S. 
method of home study. 

I.C.S. Courses are prepared by automotive and 
mechanical experts, who know what you need to know to 
go places. Everything you learn you can use to win quick 
recognition and climb to better jobs. 

You study at home in your spare time. Your lessons are 
job related—packed with exciting new facts and ideas. Per- 
sonalized guidance helps you through each step. Chances 
are, by the time you earn the coveted I.C.S. Diploma, 
you'll be well on your way to the life you want. 

If you know where you want to go from here, your 
first step is to send coupon for free I. C. S. Career Kit. 


ICS, Scranton, Pa. 18515 
Canadian residents use this 
address for service from 
ICS Canadian, Ltd. 

In Hawaii: P.O. Box 418, 
Honolulu. 


Take your first step... mail this coupon today ...1C5, Scranton, Pa. 18515. Approved for veterans. 

E I'm interested in a program of independent study. Send me your free 3-booklet Success mis (2) "How to Succeed," 30 pages "m i 

[3 of valuable job tips, (2) Sample text demonstrating famous ICS method, (3) Catalog for subject checked below... Accredited member, ! ü 
Miss Nat'l Home Study Council. 

E Mrs. Convenient payment plan. 5 
Mr. (Please print) = - Age.___._ Special rates to members 

i Address U.S. Armed Forces, n 

ii City Sate ip CO a Ñ 
Occupation Employed by Working Hours ——A.M. to —PM. B4570F 

© ACCOUNTING O Interior Decorating CHEMICAL O Blueprint Reading C] High School Math. O Vibration Analysis a 
O Accounting (U.S. or Can.) (J Sign Painting & Design C Analytical Chemistry O Design Drafting L] High School Secretarial and Control | 

a O Cost Accounting C) Sketching & Painting [] Chemical Enginsering O Drafting Technology O High School Vocational SECRETARIAL i | 
O General Accounting AUTOMOTIVE O Chem. Lab. Technician — (Electrical and Electronic — [.] College Preparatory . C Clerk-Typist 

E O Practical Accounting C Auto Body Rebuilding C General Chemistry C Mechanical O Preparatory Course for As E IE al il 
C Public Accounting & Refinishing C) Plastics Technician O Structural H.S. Equivalency Test g pnra Medical 
ARCHITECTURE and O Auto Mechanic-Techn. CIVIL ENGINEERING | Secretary. Professional 

[4 BUILDING TRADES O Diesel-Gas-Motor C Civil Engineering pier gineering ———— PRACTICE 5 Shorthan Siesta ü 
O Air Conditioning Vehicle Engines O Highway Eng. Tech. C Appliance Servicing O Machine $ hiliran O Stenographie C Typist 

ii C Air Conditioning Maint. (7 Auto. Electrical Techn. C Sewer Plant Operator Elec. Eng. Technician C] Maintenance Mechanic : 
C) Architecture O Engine Tune-Up [] Surveying & apping Industrial Elec. Technician O Reading sho; Prints TV-RADIO-ELECTRONICS 

a [] Arch. Drawing & Design C Transmission Specialist — L] Water-Works Operator © Motor Repairman a ad & d pa go umor TV p eri tal | 
[] Building Contractor BUSINESS COLLEGE COURSES O Practical Electrician LL NICE, VINE: SCENE. = ao ei si i org 
O Carpenter-Builder O Advertising O American History .. L1 Practical Lineman MECHANICAL Cl Ganesan Electronics ` 

i O Carpentry & Millwork | [7 Business Administration Cl Calculus [@ Economics = Mechanical Engineering C] Indust. Electronics Tech t 
O Heating È Air Conditioning [' Industrial Psychology COMPUTERS ENGINEERING Aircraft Machani "s Practical Telephony ` 

ig with Drawing Li Managing a Small Store r1 COBOL Programming (Refresher Courses for C] Hydraulic, Pn nie T L] Radi ET Hi QU 

i O House Planning, Int. Design (> Personnel-Lab. Rel'ns O Fortran Programming Graduate Engineers) UNE. ic, Pneumatic z TV us d atic pcr iy 
O Plumbing ! C Purchasing Agent [] Programming for L] Chemical O Civil . indistisE eE ith Equip, Traini e 

iE [] Plumbing & Heating C] Retail Business Mgmt. Digital Computers O Electrical C Industrial = Mc rial LEE ME ^ [] with Equip. Training ü 
O Reading Arch. Blueprints C] Traffic Management O Programming the 360 CO Mechanical "Ha Machine Desi ‘aa 0" WRITING 

ii O Refrigeration BUSINESS: SALES C Programming the 1401 (1 Sanitary (C Structural = Power Plant Engineering ©) English and Writing Wi 
ART and DESIGN O Creative Salesmanship DRAFTING HIGH SCHOOL C Quality Control C) lg Writing 
L] Commercial Art O Real Estate Sales O Aircraft Drafting — L] High School Business C Refrig., Air Conditioning C Other (Please specify) 

i O Commercial Cartooning O Sales & Sales Mgmt. O Architectural Drafting CO High School General CO Tool Design if 
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Wordless 
Workshop 


By ROY DOTY 
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Card 


Or Happy Anniversary. 

Or however you remember the day your car 
is due for its annual checkup. 

While you're at it, remember it's time to 


make your car a present of a new Fram air 
filter. Because the old one's all choked up. 


birthda 


dont forget 
to wish your 


And what wouldn't be after a year of guz- 


zling dirty air at a rate of 9,000 gallons for 
every gallon of gas? Ycccch! 


So give the old car a breath of fresh air 
and a second wind for the coming twelve 
months. And have a Happy New Year. 


Fram Corporation, Providence, Rhode Island 02916 
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Air 
Conditioner 

in a Fireplace? 
Sure 


di un rem E uds e: 


By HERBERT R. PFISTER 


An air conditioner small enough to fit 
in double-hung windows flanking a pic- 
ture window usually doesn't have enough 
capacity to cool a large living room. This 
was a problem that confronted me one hot 
day in my new home. 

Of course you can put small A/C units 
in both end windows to double the cool- 
ing capacity, or you can cut a hole in the 
wall for the permanent installation of a 
larger unit. But I didn't want to block 
the daylight with multiple air condition- 
ers, and it was already too hot for the 
job of cutting a hole in the wall. 

So I looked for an alternative. I rea- 
soned: an air conditioner simply pulls 
heat out of a room and exhausts it out- 
side the house. Why not send the heat 
up the fireplace chimney? 

With the damper fully opened, I set 
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During the summer, it's a fine way to cool a living room. In 
this photo, you see how a frame has been made to surround it. 


a husky 10,000 BTU unit on a wood pack- 
ing crate centered in the fireplace hearth. 
To separate the cool room air from the 
hot exhaust air at the rear of the unit, T 
closed the space around the air condition- 
er with a frame of prefinished plywood 
paneling in the same way that the open 
space around a window air-conditioning 
unit is closed in. 

The installation took about half an 
hour (less next year because I won't have 
to make a wood enclosure frame). The 
moment of truth arrived when I plugged 
in the cord and turned on the air condi- 
tioner. It worked! With the louvers turned 
upward to blow the cool air toward the 
ceiling, the room cooled quickly and hu- 
midity dropped. Venturing outside, I 
could see the heat shimmering in the sun- 
light as it emerged from the chimney. 


ower to - H 


E "ap y»: BF 


ight enough to carry. 


Or 100 watts at 
I2 volts D.C. 


Drill holes. 


i PORTABLE 
COWER 


Honda generators 
weigh less, do more, 
and keep on doing it. 


Produces 400 watts at 
117 volts A.C. 


For power away from 
home, here's the answer: 


Shown is the E-300. Also available, a new 1500-watt unit. For the name of your dealer, write: 


American Honda Motor Co., Inc., Generator Dept. HG-18, Box 50, Gardena, California 90247. 9 1969 AHM. 
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HOW I BUILT A 
Home 
Tune-Up 
Center 


By HENRY T. GURLEY 


Gating with a three-shelf 
utility table on casters, I 
built a roller cabinet that holds 
all my car-test gear. 

The oscilloscope fits into a 
notch on top and can be lifted 
out for use elsewhere. I've 
mounted a tachometer-dwell 
meter, volt-ohmeter, vacuum 
gauge, and ammeter on the 
front panel. Aluminum brack- 
ets hold a compression tester 
and a combination induction 
generator and starter-amperes 
tester. Leads from these test- 
ers are stored inside the cabi- 
net and pulled out for use 
through small holes drilled in 
the panel. 

I have work space when I 
want it by pulling out a leaf 
at the front and letting down 
a door on the back. A 10-foot 
extension cord supplies elec- 
tricity to a duplex receptacle 
on one side and to a miniature 
bulb, toggle-switch operated, 
at the top of the front panel. 
I mounted a roll of paper tow- 
els on one side. 

Inside, on the top shelf, 
there's plenty of space for a 
timing light, torque wrench, 
socket-wrench sets, remote- 


starter switch, PCV tester, sol- 
dering iron, butane-gas torch, 
and a few other small tools. On 
the lower shelves I keep cloth 
fender covers, tune-up man- 
uals, and parts. 
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Who knows what evil lurks in the hearts of used cars? 


A Volkswagen dealer knows. 
He knows that a used car can be a thing of 
beauty on the outside and a mass of corruption 


On the inside. 
r 


DY what extraordinary powell 


Jum FA = | | >} - x m mn, 
Jie TO UN | ole k these © eep 


Áo. 
|| f 


the transmission . . . the wilds of the electrical 
system... the depths of the engine. 

If he finds the car to be pure at heart, he re- 
wards it with a sign that says “The dealer guar- 
antees 100% to repair or replace the engine, 

B transmission, rear axle, front axle 


, brake system, electrical 


or 1000 miles, 


NEGATIVE-LIFT AIRFOIL 


REPA SEAT HARNESS - 


NONDEFORMABLE 
SURVIVAL SPACE 


DEFORMABLE SECTION 


Dub cr um 

mob m F 

os om 
— ye F 


PERIMETER BUMPER 


Center section of body is based on two main beams 
of very high stiffness around the cockpit but low 
impact resistance front and rear. This will cushion 
the blow of a serious collision. Steering column will 
collapse and instrument panel is padded and will 
give under impact. Fuel tanks are self-extinguishing. 


CanThis Car 
Make Race Driving Safe? 


L racing driver has not been given 
adequate survival possibilities in a crash, 
despite the use of roll-over bars and har- 
ness. A study group formed jointly by 
Automobil Revue and Pininfarina, and 
including such recognized experts as Prof. 
Ernst Fiala of the Berlin Polytechnic, 
Paul Frére, and Dr. Michael Henderson, 
went to work on a proposal for a safe rac- 
ing car. 

They received technical advice from 
Fiat and Mercedes-Benz, and the special 
features of the Sigma GP car include a fire- 
extinguishing system, insulated and de- 
formable fuel tanks, seven-point safety 
harness, and an impact-absorbing frame 
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GRAVEL 
idi GUARDS 

INSULATED AND DEFORMABLE 

FUEL TANK 


designed to assure survival space for the 
driver in any type of accident. The engine 
and running gear are 1969 Ferrari F-1. 

'The Graviner automatic fire-extinguish- 
ing system is triggered by any one of three 
inertia switches calibrated at three-g de- 
celeration. There are also three fire detec- 
tors to warn the driver of spontaneous fire. 
The seat-belt system uses inertia reels, 
set to slide at a certain tension, and tests 
show that the driver's neck always keeps 
the same angle to the body during violent 
deceleration. A rigid perimeter bumper, 
enclosed in the body panels, will keep cars 
from getting entangled with each other in 
minor shunts. 


When Ford built this car of tomorrow 
with over 50 major innovations, 
they weren't about to use just any shock absorbers. 


They used Autolite shocks. The same kind you buy. 


This is Techna, Ford’s new lab- 
oratory on wheels. They built it to 
test out new ideas for safety, comfort, 
and performance. 

The windshield is made of 
structural glass to do away with 
blind spots. The power-operated 
doors don’t swing open like conven- 
tional doors; they glide straight out 
from the car body. The front seat is 
stationary; steering wheel and con- 
trols adjust to the driver. 

And the shock absorbers? 
They’re Autolite shocks. The same 
kind you buy. 

How come today’s Autolite 
shock absorbers in tomorrow’s kind 
of car? Because there are no better 
shocks. Not anywhere. 

Autolite shock absorbers have 
up to double the fluid capacity of 


ordinary shocks. This means they 
soak up more road shock. And keep 
on soaking it up long after ordinary 
shocks would have quit. 

Autolite shock absorbers will 
be as right for tomorrow’s cars as 
they are for today’s. They’re built 
to go the distance. 


Autolrte 


No matter how you cut it 
older whiskey tastes more mature. 


Cut it with water. 
With soda. With anything. 
Older whiskey goes down smoother. 
That's why Schenley Reserve 
is blended with eight year old straight whiskeys 
(Even though it costs more to make. ) 

So compare the age. Compare the price. 
And if you re paying Schenley Reserve prices 
for something younger, 
don t think that they're charging too much. 
Maybe were just charging too little. 


Schenley Reserve. 
It costs more to make. Costs us. Not you 


* Blended Whiskey * 35% Straight Whiskeys 
6596 Grain Neutral Spirits * 86 Proof © Schenley Distillers Coz, N. Y. C. 
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Here are six steps that explain how the Tri-Dyne engine works... 


Leading face of lobe 3 is starting a compression 
phase, while its trailing face admits fresh mixture 
for next charge. Barrier valve isolates exhaust port 
from the intake gas and communicating pipe be- 
tween barrier valve and combustion rotor. Lobe 2 is 
ending an exhaust phase with its leading face. 


Lobe 3 continues the compression phase, communi- 
cating now with the lower cavity in the combustion 
rotor. Lobe 1 continues the power phase on its trail- 
ing face, while evacuating the burned gas from the 
previous combustion with its leading face. Lobe 2 
separates exhaust chamber and intake charge. 


BALANCE TUBE_ 


Spark plug fires, ignites compressed charge ahead of 
lobe 3. Lobe 1 is opening balance tube for gases 
from previous combustion, but blocking it from new 
exhaust phase. A fresh charge continues to fill the 
chamber on leading face of lobe 2, while the barrier 
valve pumps in another load of fresh mixture. 


COMBUSTION ROTOR 77 


BALANCE TUBE 


BALANCE TUBE 


9 ` << COMMUNICATING PIPE 


Leading face of lobe 1 is ready to begin an exhaust 
phase, with balance tube equalizing pressure be- 
tween working chamber and upper cavity in combus- 
tion rotor. Trailing face of lobe 1 receives maximum 
thrust, while lower cavity in combustion rotor fills 
up with fresh charge via communicating pipe. 


EXHAUST PORT 


BARRIER VALVE 


Barrier valve pumps fresh mixture into exposed cav- 
ity in the combustion rotor, scavenging burned gases. 
Compression continues on one face of lobe 3, intake 
on the other. Lobe 2 interacts with barrier valve to 
separate intake system from exhaust port. Trailing 
face of lobe 1 is nearing end of the combustion phase. 


EXHAUST PORT 


Lobe 3 is in early stage of its power phase, while 
combustion rotor helps pump burned gases through 
balance tube towards exhaust port. Lobe 1 has ex- 
haust gas on both faces. Lobe 2 is about to shut off 
intake phase and begin compression, while the bar- 
rier valve continues to pump in fresh mixture. 


its unique rotor and gearing system...and the engine’s inventor 


mr 


The Tri-Dyne combustion rotor (left) never touches the power rotor 
(right). The 1:1 gearing assures perfect timing of the rotors. 


friction of seals to worry about, the sky's 
almost the limit on revs. 

The rotor is loafing at 12,000 r.p.m., 
with the output shaft geared down 2:1 
to deliver the torque at 6,000. The Wan- 
kel also runs up to 6,000, but its rotor 
is geared down 3:1 to spin at a mere 
2,000 r.p.m. That's about its limit for 
acceptable seal life. 

This engine is a pure rotary, without 
the Wankel's orbital or planetary move- 
ment of the rotor on an eccentric shaft, 
and thus has no balancing or inertia 
problems. 'lurbine-like rotor speeds plus 
high volumetric and thermal efficiencies 
give exceptional power-to-weight ratio. 

A lightweight. Weighing only 135 
pounds, the 350cc (21.35-cubic-inch) 
prototype delivers an estimated 90 hp. at 
6,000 r.p.m., with the rotor doing 12,000. 

This is the Tri-Dyne, cooked up by 64- 
year-old John W. Marshall, a British con- 
sulting engineer with a long and dis- 
tinguished career in compressors and en- 
gines. He has worked on rotaries since 
the 1930s, and in the last 12 years claims 
to have designed and built more different 
types than anyone in Europe. 

Marshall himself has built three 350cc 
Tri-Dynes, and sold two to Lycoming 
Division of Avco in Stratford, Conn., for 
testing and evaluation, and an option on 
a licensing agreement for manufacture. 
They're thinking of aircraft applications, 
but very little has leaked out through 
the security screen of this company. 


John Marshall, the inventor, holds 
a smaller unit called the Bi-Dyne. 


The third engine was sold to the British 
Army, which is checking it out at its 
Fighting Vehicle Research & Develop- 
ment Establishment. Marshall also has 
a licensing deal with a Swedish company. 

The fact that Marshall, a skilled tool- 
man, could machine and assemble the 
components for these engines at his home 
metalworking shop attests to the simplici- 
ty of the basic design, and the ease of 
manufacture. As its name suggests, the 
Tri-Dyne has a triangular main rotor. It 
turns on a central shaft, and the three 
cycloidal-shaped lobes sweep around the 
circular outer casing with a four-thou- 
sandths’ (0.004-inch) clearance. 

On opposite sides of this power rotor 
are two smaller interengaging rotors: the 
combustion rotor and the barrier valve, 
which separate the inlet and exhaust 
ports. These minor units are nearly iden- 
tical, and each has three part-circular cav- 
ities into which the main lobes enter 
during rotation, again with four-thou- 
sandths’ clearance, so there is no rubbing 
contact. Nothing actually touches. 

The three rotors are geared together 
in 1:1 ratios to rotate at the same speed, 
but the power rotor in the opposite direc- 
tion to the small ones. There are periph- 
eral inlet and exhaust ports in the cas- 
ing, plus two pairs of additional ports 
that have an unusual function in gas flow 
to boost power. 

End plates enclose the stator casing; 


[Continued on page 160] 
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Crashing into a barrier at 50, two-ton Pontiac stops in 32 feet without injury to harnessed driver; 


Sandpiles Make 
50-m.p.h. Smashups 


aarump ... a speeding car smacks 
head-on into a cluster of plastic cyl- 
inders. Saucer-shaped lids fly, sand 
spurts, the car noses down to a stop. The 
unhurt driver says the impact was cush- 
ioned, “like running into a big puddle.” 

The test also included four driverless 
crashes in Stratford, Conn. Inventor 
John Fitch, former top racing driver, ex- 
plained how special Union Carbide con- 
tainers partly filled with sand absorb a 
car’s kinetic energy progressively to pro- 
vide a controlled deceleration. 

Connecticut will try the barriers ($1,000 
each) in front of bridge supports, sign- 
posts, and traffic dividers around the 
state.—Erik H. Arctander. 


Bottoms of polyethylene cylinders are empty; sand 
rests on plastic egg-crate core covered by disk. 
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; empty VW stopped in 16 feet. 


Initial design used completely filled 
cylinders, but light cars climbed 
barrier. Shown is crashed VW. 


Kid Stuff 


low : : ‘ z TEC 


This car hit barrier, drove off... this one hit solid object 


Sand-filled containers inflicted minor damage on Skid into unyielding object demolished car above in 
car: sprung hood, pushed-in grille and headlights. real accident. Such smashups kill 16,000 a year. 
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The Case 

of the 
HOSPITABLE 
HOUSEBOAT 


By 
Erle Stanley Gardner 


On Bethel Island in central California's delta 
country, Delta Cruz Houseboat Rentals offers 
15 Boatels. A six-sleeper costs $295 a week. 


Author was hooked on houseboats in 1963. 
This earlier River Queen, since traded in, 
ranged the delta's 1,000 miles of water. 


“Uncle Erle" hosts PS editors Heyn and Roe on one of his two new River Queens. 
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Vhen you cast off you’ve arrived, 
ays Perry Mason’s famous creator, 
xplaining the new enthusiasm for 
acation houses that float. You'll 
nd a wide range of sizes, designs, 
ower plants, and prices among the 
itest houseboats for sale or rent 


Let me tell you about the joys of house- 
boating. 

I know nothing quite so pleasant as 
floating on placid water, tied up to an 
overhanging shade tree. You sleep as 
late as you want, get up and take a glass 
of chilled orange juice from the refriger- 
ator, while coffee perks on the stove and 
doughnuts warm in the oven. 

Then, if you want to try a little fishing, 
you need walk only a few feet, drop the 
line, and watch it drift. If the fish aren’t 
biting, there’s another cup of coffee and 
another doughnut inside—or an inviting 
bunk to roll back into. 

Whether it’s a fancy houseboat with all 
the conveniences, or a simple, boxlike 
shelter mounted on pontoons, houseboat- 
ing is a vacation bargain that can hardly 
be duplicated. 

I bought my first houseboat six years 
ago to enjoy the Sacramento delta coun- 
try’s 1,000 miles of waterways. Then 
there were only dozens of the craft; now 
there are hundreds in what has become 
one of the houseboat capitals of the world. 
My guess is that houseboating has caught 
on because it’s a family affair and because 
there is a boat designed to fit just about 
any income. 

Happily, for many, you don’t even have 
to buy a houseboat—renting has become a 
big business. 

|». When Ernest V. Heyn, POPULAR Sci- 
ENCE Editor-in-Chief, suggested that my 
delta friends and I share our experience 
with PS readers, I invited him to join us 
with Boating Editor Jim Roe so they 
could see for themselves. Houseboating 


HOSPITABLE HOUSEBOAT PHOTOS BY SAM HICKS 
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Erle Stanley Gardner, at the twin-motor controls of 
his houseboat, explains to Jim Roe, PS Boating Edi- 
tor, how they work. The famous mystery writer says 
there's no mystery about the lure of houseboats. 


is a family activity, so naturally our wives 
came along. 

My friends, the experts. First we picked 
the brains of Richard DeShazer, Califor- 
nia-Nevada distributor for River Queen 
and the most knowledgeable man about 
houseboats I know. Then we boarded my 
two house cruisers and headed upriver for 
Bethel Island, where we questioned John 
Thieme, who rents out a whole fleet of 
houseboats. 

My own houseboats are a pair of late- 
model River Queens—veritable floating 
palaces with powerful twin engines, elec- 
tric generators, air conditioning, hot and 
cold running water, showers, electric re- 
frigerators, and all the rest of the ordinary 
comforts of home. 

But you can handpick a houseboat to 
fit your pocketbook—design, size, refine- 
ments you want. 

One choice you have is between a fair- 
size boat with few refinements or a smaller 
boat with all the trimmings. An icebox 
may not be as efficient as a refrigerator, 

Continued 
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HOSPITABLE HOUSEBOAT 
Continued 


for example, and maybe you'd like a heat- 
er or air conditioner. But remember when 
you buy: A small houseboat may have no 
deck space or walkway along the sides of 
the house. When docking, if you have to 
run through the middle of the living space 
—perhaps where children are playing— 
and open a door to reach the stern, things 
can get hectic. 

Hull shape. Probably the single most 
important design feature is the type of 
hull used. Pontoons are the least expen- 
sive, and if you consider a boat that has 


them, get hold of the manufacturer’s 
specifications to see whether they are di- 
vided into several watertight compart- 
ments. If they’re filled with Styrofoam, 
so much the better. A pontoon boat lacks 
the usable space below decks of a regular 
hull, of course. 
Hulls can be either scow-shaped—with 
a relatively flat bottom and shallow draft 
—or cruiser-type, with squarer lines and a 
deeper draft. The scow’s broad prow 
pushes more water ahead of it than the 
cruiser or catamaran hull, hence is slower. 
Though a shallow draft may suit your 
local water best, Dick DeShazer advises 
strongly that you choose a houseboat with 
Continued 
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PS Reader's Guide to Sail-Awa: 


Take a leaf from Erle Stanley Gardner 
and solve the mystery of how to get away 
from it all. Go houseboating. Here are 
some tips on finding a home that floats: 

e Talk only with a reputable dealer— 
one who's friendly, reliable, and properly 
financed. The wrong kind will sour you 
on boating. A good dealer will help make 
boating a delight. 

e Consider only a known brand of 


Seagoing. Deluxe 65-foot houseboat has multiple 
living and sleeping quarters, several toilets with 
shower baths, and room for a large family plus 
friends. Seagoing Boat Co., Florence, Ala. 
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houseboat. There’s more to building one 
than putting a box on some oil drums. 
Look for sound engineering and experi- 
ence in boat manufacture. 

e Buy as much built-in equipment as 
you can comfortably afford. Houseboat- 
ing is for luxury living on the water, not 
camping out. You will want many of the 
conveniences you're used to at home—and 
now you can have them.—Jim Roe. 


Lazy Days. Twin 250-hp. 
MerCruiser stern drives 
push 56-footer; 52-footer 
uses twin 290-hp. Chrysler 
V-drive; 45-footer has twin 
160-hp. MerCruisers: 
$18,000 to $45,000. Lazy 
Days Mfg. Co., Buford, Ga. 


Chris-Craft. This fiberglass-hull 33-footer sleeps six. 
Price with twin 150-hp. outdrives: $12,890. She 
has a 46-foot big sister. Chris-Craft is world's largest 
boat manufacturer. Pompano Beach, Fla. 


There’s tots of room for all activities in a big house- and his wife, Jean, at the table, left, with Ethel 
boat. Above, the ladies take a midmorning coffee Heyn and Margie and Jim Roe. At the rail, in the 
break, with Gardner watching the scene. At right, background, Moyne DeShazer pours coffee for her 
the whole party takes to the deck. That's Gardner husband, Dick, and PS Editor Ernest V. Heyn. 
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Houses 


Sea Rover. Sprite has a 
fiberglass house, deck, 
and hull. Six-sleeper is 31 
feet long, has full galley, 
toilet. Price with 160-hp. 
MerCruiser stern drive: 
$11,950. Bosworth Marine 
Corp., St. Petersburg, Fla. 
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River Gies. Rugged, all-steel hongstost kas open Richline. The 40- foot hull - this sight slaopat is 
interior layout, flying bridge. Twin 210-hp. stern welded aluminum; roof, decks are fiberglass. With- 
drives give it a top speed of 30 m.p.h. or better. out engines: $11,975. Typical 160-hp. stern drive 
River Queen Boat Works, Douglas, Mich. adds $2,360. Richland Mfg. Co., Richland, Mo. 


MonArk. Cathedral hull of ae P 
welded aluminum has ) Der o5 Tg 
three compartments, with | e “ 
insulating flotation ma- mec "a eiii 


terial in the bilges. This mitt mc ar wt 
40-footer sleeps eight. [CHA uu 
Models range from 20 to | Ea ee Cal 15 
60 feet. MonArk Boat Co., 
Monticello, Ark. 
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HOSPITABLE HOUSEBOAT 
Continued 

a keel at least six inches deep. When a 
brisk wind catches the broad, flat sides of 
the house, the boat will slide sideways 
unless it has a keel to resist. 

Houseboats are made of fiberglassed 
wood, aluminum,  fiberglass-reinforced 
plastic, and steel. The last two are most 
common. Plastic can be patched quite 
easily, whereas a steel hull requires an 
expert welder for repairs. On the other 
hand, steel is practically immune to the 
passage of time, though it requires paint- 
ing each year to prevent rust. 


HOUSEBOATS 
Continued 


Nauta-Line. Queen of a 
big fleet is this 43-foot 
eight-sleeper. Hull and 
deck are fiberglass. It has 
seagoing capability with 
shallow draft. $19,995. 
Nauta-Line Div. of Glas- 
tron, Hendersonville, Tenn. 


Boatel. Catamaran hull of 12-gauge steel has its 
bow reinforced with 10-gauge steel. House is alumi- 
num, with fiberglassed top deck. Outboard-powered, 
34-footer sleeps six. Boatel Co., Inc., Mora, Minn. 


My River Queens, their steel hulls re- 
inforced at the bow, are virtual landing 
craft. When we visit several uninhabited 
islands where we have permission to land, 
we always run the boats head on up on 
the bank and tie up. Then we simply put 
out a short gangplank between bow and 
shore. You can't do that with a cruiser. 

Power plants. Next in importance is 
propulsion. Most small inexpensive 


houseboats are powered by outboards, 
which come in many sizes up to 140 hp. 
Outboard engines have improved tre- 
mendously in recent years and promise to 
continue getting better. "They'll be more 


[Continued on page 178 
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Drift-R-Cruz. This 34-footer is one of three models. 
Drift-R-Cruz houseboats have competed in ocean 
powerboat races, towed water skiers from Florida 
to Montreal. Thunderbird Products, Miami, Fla. 


Suwanee. Pointed bow on 
this fiberglass 47-footer 
gives it a cruiser look. 
Three cabins and two toi- 
lets. Dual 155-hp. OMC 
stern drives give 30 m.p.h. 
top speed. $29,950. Ken- 
ner Boat. Knoxville, Ark. 


54 | POPULAR SCIENCE 


Baste Oe toed Uo od VERE edet ona SEER V eRe eect ee eater tend iene wea 


Want to rent? John Thieme, above, right, has a dock 
full of houseboats he rents. Here, on the foredeck of 
one, he shares his know-how with Roe and Gardner. 
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Carri-Craft. Catamaran hull of fiberglass is 56 feet 
long. It sleeps eight, has twin 225-hp. Chrysler in- 
board motors, watertight bulkheads. This luxury 
cruiser is $46,900. Carri-Craft Corp., Berlin, Wis. 


Cargile. Hull of 46-foot 
Queenliner is laminated 
fiberglass; cabin is pre- 
finished aluminum. With- 
out motor: $11,300. Typi- 
cal single 160-hp. stern 
drive adds $3,300. Car- 
gile, Inc., Nashville, Tenn. 


Kayot. Royal Capri model comes with aluminum or 
steel pontoons. Main deck is 10-by-32 feet. It sleeps 
eight, has toilet and holding tank. Maximum recom- 
mended hp. is 75. Kayot Inc., Mankato, Minn. 


At the right, the three are shown in the cabin of a 
model that goes for $290 a week. Renters are given 
a short course in houseboat handling. 
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Sanpan. The inexpensive Weekender is designed for 
water-based campers, makes a good first house- 
boat. Intended for outboard power, this 28-footer 
retails for under $4,000, without motor. 
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boat at $3,395. Sleeps four adults, two children. 
Designed for outboards up to 55 hp.; trailer avail- 
able. Graham Products, Inglewood, Ont., Canada. 
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The Changing Shape of 


Increased rim diameter and narrow rim 
section give more open space around 
the brakes and improve brake cooling. 
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OUR CAR 


By JAN P. NORBYE / PS Automotive Editor 
and JIM DUNNE / PS Detroit Editor 


Y ou say your tires don’t stop your car 
quickly enough in the wet, lack steering 
precision, don’t give you the ride you 
want, and wear out too soon? You are not 
alone. And the many tire engineers and 
technicians who go along with these com- 
plaints are constantly thinking up and 
testing new ideas on how to give you better 
tires. Now, three major new 
developments hint we may 
be very close to the “‘tire of 
the future”: 

è Firestone’s LXX tire 
has cantilevered, belted 
sidewalls. 

è Uniroyal’s Master tires 
use different patterns for 
front and rear wheels. 

e Michelin’s X-As has 
asymmetrical construction 
—with reinforcement of the 
outside shoulder. 

We have driven test cars 
and witnessed demonstra- 
tions with all these radical 
new tires, and have found 
that the claimed advantages 
are real. Just what are these 
advantages? You can see how greatly the 
tires differ from each other. In fact, they 
are not designed for the same duties. 
Each, however, gives you something that 
today’s standard tires haven’t got. 
Firestone's LXX (meaning “‘the tire of 
the seventies”) has a cross-ply carcass and 
was designed with three main goals: 
greater safety, longer tread life, and 
greater handling precision with no deter- 
ioration in ride. Improved wet traction is 
its biggest safety point. In demonstra- 
tions, we have seen the tire stop identical 
cars in 25 percent shorter distances than 
standard tires, on the same wet pavement. 
Continued 


CONVENTIONAL 
8,45-15 


New ideas in tire design and construction may make 
this year's new tires obsolete by 1970 


Instead of one belt under the tread, Firestone's 
LXX tire has two belts, one in each sidewall to 
assure lateral stability over a wide speed range. 


WIDE OVAL 
H70-15 


17" dia. 


Extremely low profile with the full tread width of a Wide Oval is 
the most striking feature in the LXX tire, giving higher tolerance 
for variations in load and inflation, with good shock absorption. 


mcn 


The LXX tire requires special wheels—cars built 
with 15-inch wheels will need 17-inch wheels when 
fitted with LXX's to maintain same rolling radius. 
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Uniroyal designed its Master tires on the premise 
that front and rear wheels do different jobs and 
therefore need different tread patterns. The front 
tires are made for steering, the rear tires for trac- 
tion. The rear tires have asymmetrical tread pat- 
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This stopping power results from the 
LXX tread with nine ribs and siped 
shoulders, combined with low sidewalls 
with highest flexing nearest the rims. 

Another safety point. A flat LXX tire 
will not lose all stability if you continue 
to drive on it; nor will it be destroyed in 
the process. Yet the risk of blowouts is 
reduced with this tire because it has 
higher fatigue resistance. To understand 
how important this is, think of how the 
sidewall of the ordinary tire flexes in every 
revolution as the sides bulge out around 
the footprint. This continual flexing pro- 
duces friction-generated heat in the tire, 
and wears it out. In the LXX tire, the 
cantilevered part of the sidewall will bend 
beyond the rim flange, with little deforma- 
tion in other areas; the internal friction is 
reduced. 

This limited flexing also controls ride, 
while the lower sidewall belt angle and 
construction improve handling character- 
istics. We drove LX:&-equipped Firebirds 
and Rivieras through a series of handling 
tests, and recorded higher speeds with 
higher handling precision than we got with 
identical cars on standard tires. 

Why does Firestone claim longer tread 
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deep-lug design. The deep lugs run nearest the 
inside shoulder. Both front and rear tires have the 
same bias-belted construction and a steel-rein- 
forced tread for maximum road-hazard protection. 


life for the LXX? It’s because the tire 
combines a very high tread radius with a 
minimum shoulder thickness. The tire 
runs cooler, and tread wear is reduced. 

The LXX is now in the test-marketing 
stage, at about 50 percent above regular 
tire prices, plus the special wheels. 

There is no one ideal tire. Uniroyal says 
two types are needed—one type for front 
wheels, another type for rear wheels. 'The 
Master tire line is designed for the differ- 
ent jobs of front and rear wheels, and 
comes in sets of four, with different tread 
width and pattern front and rear. Front 
tires are .78 aspect ratio (height to width) 
and one inch wider than standard tires in 
the same size. The tread has nine ribs to 
give better wet-weather adhesion and 
steering control. 

Rear tires have a very aggressive tread 
design—five conventional ribs and three 
deep-lug rows, with a .70 aspect ratio, 
and 115 inch more width than standard 
tires. Both front and rear tires are bias- 
belted, with belts of high-modulus rayon. 
The two carcass plies are polyester cord. 
There is also a steel-reinforced tread base 
that Uniroyal claims gives 100 percent bet- 
ter road-hazard resistance. Finally, a seal- 


tight liner is inserted to control air loss 
from small punctures. 

The claimed advantages are maximum 
start-and-stop control, superior all- 


weather traction, high cornering ability. 


and resistance to shoulder wear. Also, 
they carry tread-life guarantee. Masters 
are sold as premium tires, cost about twice 
as much as conventional tires. 

The magic word “radial.” You probably 
know that bias-belted tires will be stan- 
dard on the ’70 cars. It may surprise you 
to learn that Ford had to make 250 minor 
changes in suspension parts, fasteners, and 
other components to make up for the extra 
stiffness of the fiberglass belt. These 
changes also make the cars more suitable 
for radial-ply tires, and many Ford engi- 
neers feel the best tire for the ’70 cars is 
the asymmetrical radial. 

What is it, and who makes it? It's a 
radial-ply tire with special reinforcement 
under the outside shoulder and asymmet- 
rical tread, made in France and known as 
the Michelin X-As. Details of the 
shoulder reinforcement are still secret but 


Michelin X-As is today's most advanced high-speed 
tire, with asymmetrical tread and reinforced outer 
shoulders. The single steel belt is made up of three 
layers, crisscrossing at angles that produce a 
tightly woven pattern of nondeformable triangles. 


we've tested the tires on a Fiat Dino in 
Italy and on a Mustang at Michelin's 
proving grounds at Ladoux, and we can 
tell you they work. What the shoulder 
reinforcement does is keep more of the 
tread on the ground in extreme cornering, 
thereby adding side bite. The aggressive 
tread pattern, with sipes, assures maxi- 
mum traction on both wet and dry roads. 

You can't buy the X-As here. Michelin 
developed it for European sustained 
speeds of 95-125 m.p.h. and set new highs 
in stability and cornering power. Al- 
though not suitable for U.S. cars in its 
present form, the tire's principle could be 
applied to tires for such cars with great 
advantage. The X-As is superior to other 
radials in terms of noise, harshness, and 
ride. It has the same long life as the regu- 
lar X, and gives the same fuel economy. 
That’s why Ford is so interested in the 
asymmetrical radial tire. 

The ultimate tire of the seventies? It 
might even be a combination of all the 
new ideas in the Firestone LXX, Uniroyal 
Master, and Michelin X-As. 


Hot and 


Applying a novel two-way 
heat effect promises you 
a better air conditioner 


new kind of air conditioner— 
attractively compact, durable, 
viuda: wi wi ái ; "- WES economical to manufacture and to 
rinciple of novel air conditioner is as simple as this: When x RC "c 

jet of air moves as shown along surface that it strikes run 1S pronume by the bib 
obliquely, it splits into two air streams—one hot, one cold. behavior of a moving Jet Or com- 
Effect is harnessed for air conditioning in device called “en- | pressed air when it strikes a sur- 
ergy separator," where hot and cold streams are channeled face obliquely. 

to flow virtually in two-dimensional fashion of this diagram. The jet splits into two air 


Energy separator of one of several proposed designs is shown 

below. Air entering from left spurts from orifices on the 

free-spinning drum. Striking outer casing, it divides into hot 

and cold streams. Vanes on drum channel them toward oppo- tedesca 
site ends of chamber and outlets. Other designs vary; for ex- ssid étreams án 
ample, air-channeling vanes may be on casing instead of drum. 
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Cold Running A 


streams—one hot, one cold. And 
this curious effect is harnessed 
in an “energy separator" invented 
and patented by Prof. Joseph V. 
Foa, head of Rensselaer Poly- 
technic Institute’s department of 
aeronautical engineering and as- 
tronautics at Troy, N. Y. 

Discomfort sparked invention. 
The idea was born when, uncom- 
fortable in an airliner whose air 
conditioning had failed on a hot 
summer day, Prof. Foa tried to 
think of a simpler system. His 
energy separator has only one 
moving part, a free-spinning 
drum. Air entering it is dis- 
charged through slanting orifices 
on its periphery, spinning the 
drum. The emerging air separates 
into hot and cold streams whose 
difference in temperature can be 
regulated as desired. 

His device recalls but is not 
to be confused with another one 
that separates air into hot and 
cold flows—a ‘‘vortex tube" de- 
veloped by G. J. Ranque in 
France and R. Hilschin Germany. 
According to Prof. Foa, the 
Ranque-Hilsch tube employs 
“viscous forces" that dissipate en- 
ergy, giving low efficiency; in his 
own device, energy-conserving 
“pressure forces" provide high ef- 
ficiency. 

Several companies, he reports, 
have shown interest in develop- 
ing his energy separator for air 
conditioning and heating. He en- 
visions its use in a variety of sys- 
tems: for air cooling alone; for 
both heating and cooling (includ- 
ing simultaneously heating and 
cooling different parts of a kitchen 
or laundromat); and for heating 
a home or building with an ad- 
vanced “‘heat-pump”’ system.— 
Alden P. Armagnac. 


Ir 


HOT-AIR 
TURBINE 
W 


DRIVING 


AIR COM- 
PRESSOR 


i liar 
to turbine 
Heat exchanger 
to cool com- JIR 
ER E MON LA 
pitigrqate 1h 8] 104p od dE Tg, ENERGY 
| SEPARATOR 


MM) 


COLD AIR 
 tospacetobe 
air-conditioned 


Cooling system using invention is pictured schematically. Hot- 
air stream runs turbine to help motor turn compressor, saving 
current. In other arrangements, device serves both for heat- 
ing and cooling, or for heating with ''heat-.pump" system. 


Trials made by inventor prove his idea works 


Actual tests, with components like those pictured above, 
gave impressive results in table below, upholding principle 
of device. As figures show, it separated air into hot and cold 
streams with temperatures up to more than 100 degrees F 
apart. Experimental drums in photos are for energy separators 
of different designs from the version that is shown in the cut- 
away view on the opposite page. 


| TEMPERATURE 
AIR PERIPHERAL OF OUTFLOW- 
PRESSURE VELOCITY TEMPERATURE ING AIR 
(ratio to OF ROTOR OF INFLOW- (degrees F) 
ambient (feet per ING AIR COLD HOT 
pressure) second) (degrees F) STREAM STREAM 
F 1.5 158 65° 55^ 84° 
is 1.8 251 68* 48° 108° 
i 2.0 284 6814 ° 4315* 116%" 
k 2.2 311 6815? 39" 12615" 
t) 2.3 322 22? 37° 134° 
m 2.5 333 72° 36° 136° 
- 3.0 338 70° 32° 139° 
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Here is your guide t 

^ Apollo 11 
our.most fantastic 
space adventure 
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hird man circles in orbit 
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Treasure chests from moon will 
be two rock boxes like one above, 
crammed with lunar samples. As- 
tronauts, who cannot bend over in 
backpack-laden garb, pick up moon 
rocks with long-handled scoops as 
in NASA trial pictured at right. 


begins tilting toward verti- 
cal and using its descent en- 
gine to check its fall. 

As it turns upright, the 
moon’s surface, out of sight 
of the crew before, creeps 
into view from the bottoms of their win- 
dows. What they see is a flat and com- 
paratively crater-free lunar plain—almost 
on the moon’s equator, at 23 degrees east, 
lunar longitude. 

Look at the moon from earth and this 
landing site will be a little short of mid- 
way from the moon’s center to its right- 
hand edge. At the time of the landing, 
when the moon will be nearing “first 
quarter,” it is barely within the sunlit 
zone. Purposely the touchdown is timed 
for early in the lunar morning, so that 
long shadows will vividly show up the 
relief of the terrain. 

Selecting a landing spot free of obsta- 
cles, the crew tilts the whole craft until 
this target is at the zero point of a window- 
pane scale, whose fluorescent markings 
glow green and orange in the dark. Then 
they trigger a “mark” button to pin it 
down. This sets their inertial-guidance 
system to lead their descent path to it au- 
tomatically. 

At a point less than 1,000 feet up, called 
the Low Gate, the Final Approach Phase 
ends and the Landing Phase begins. The 
crew can choose an "auto" mode that does 
it all automatically; a semiautomatic 
mode, in which the LM Pilot controls the 


rate of descent; or a completely manual 
mode for a helicopter-style landing by 
eye. A likely choice is the semiautomatic 
mode. 

The hovering Lunar Module descends 
toward a touchdown at three feet a second. 
Any remaining horizontal velocity will be 
even less. Keeping it to a minimum, and 
avoiding sloping ground and obstacles, are 
important to avert a disastrous tip-over. 
The LM is pretty forgiving about a less- 
than-perfect landing—but, even so, it will 
be a tense moment when the spidery legs’ 
footpads settle into lunar soil. 

After the dramatic news that the crew 
are safely down on the moon, a little time 
elapses before further events, for the astro- 
nauts do not emerge at once. It takes 
them awhile to check their craft, and then 
struggle into “moon suits" with life-sup- 
port backpacks, even if they should forego 
a rest period before their strenuous activi- 
ties outside. 

Footsteps on the moon! Finally comes 
the high spot of the mission—an action- 
packed program of two hours and 40 min- 
utes of ““moonwalking.” 

Descending a ladder from the forward 
hatch, Commander Armstrong is to be 

Continued 
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first to set foot on the moon. Almost his 
first act is to scoop up a bagful of loose 
lunar soil, and hand it up to Aldrin to stow 
away. That “grabbag”’ sample guards 
against returning empty-handed, if any- 
thing should compel a premature takeoff. 
(You may be sure planners are thinking 
of nothing so fanciful as a hostile re- 
ception by little green men—but of 
such imaginable contingencies as a leak 
in the ascent propulsion system, or 
trouble with life-support equipment.) 
Then, after Armstrong has tested walking 
on the moon, and inspected the craft’s ex- 
terior to make sure it has suffered no dam- 
age in landing, Aldrin joins him outside. 

Earth viewers will share by TV the eerie 
lunar scene confronting them—a stark 
gray desert, airless and lifeless, unrelieved 
by colors, harshly painted by the sun with 
glaring highlights and inky shadows. 
High in the black sky hangs the remote 
earth. The only nearer human being is 
Collins in the CSM, which they see sail 
overhead every two hours. Their mother 
ship looks to them like a star, except 
that it is moving rapidly across the 
heavens, as it orbits the moon. 


Left on moon's surface will be moonquake detector 
(large view) and laser reflector (insert). Detector 
radios quake reports to earth—and is so sensitive 


that it may record astronauts' footsteps on moon. 


Dark gold-coated visors of the moon-ex- 
plorers' red helmets shield their eyes from 
the sun's glare. They wear heavily in- 
sulated “lunar overshoes"; underfoot, the 
moon’s soil is still frigid after the extreme 
cold of the 14-day-long lunar night, al- 
though it will become hotter than boiling 
water during the equally long lunar day. 

Their TV views and their voices, via 
their walkie-talkies, are beamed to earth 
by a radio antenna shaped like an upside- 
down umbrella, which they have erected 
on the lunar soil. Eager shutterbugs, they 
snap away with film cameras, too. 

Using long-handled scoops, tongs, and 
shovels for rock collecting, since they can- 
not bend over in their suits, they finish 
filing two “rock boxes" with carefully 
selected lunar specimens, individually 
sealed in plastic bags. 

Science package for moon. Setting up 
three scientific experiments, of which two 
are left on the moon, completes the lunar 
explorers’ busy program. 

A “moonquake detector,” powered by 
solar panels, is expected to report any 
seismic activity to the earth by radio for a 

[Continued on page 169] 


Solar panels, resembling earth-scraping blades, pro- 
vide its power. On other instrument's panel, about 
11% feet square, 100 disks bounce back laser beams 

shot from earth for ultraprecise distance gauging. 


Color from 
Black & White 
Film! 


Problem : How to give TV color 
coverage to sports or other news 
events where heavy-duty televi- 
sion vans can’t go. Solution: Load 
up a portable field camera with 
black-and-white film. The film 
takes only minutes to process 
compared to the hours it takes to 
develop conventional color film. 
Yet it can register the color infor- 
mation needed to bring Doug 
Sanders to your home television 
screen in all his peacock splendor. 

Its all possible because the 
long-sought goal of optical scien- 
tists—color from black-and-white 
film—is now a reality. 

Developed by Technical Op- 
erations, Inc., the technique prom- 
ises to revolutionize color TV 
broadcasting. The field camera, 
equipped with a special color- 
conversion lens, photographically 
records the live color scene as 
three coded black-and-white im- 
ages superimposed on 16mm film. 
After normal film processing, the 
film is projected for broadcast- 
ing through a studio projector 
equipped with special decoding 
color filters. 

‘The camera lenses use an opti- 
cal tricolor grating, which com- 
bines three gratings ruled on 
glass, one on top of the other, 
each at a different angle. Each 
grating is for a different color— 
cyan, yellow, and magenta. What 
results is three separate images 
superimposed on the black-and- 
white film. When light projected 
through the film is passed through 
blue, green, and red decoding fil- 
ters, the original full-color image 
is reconstructed. 


N 
TRICOLOR n 
CAMERA LENS GRATING PROJECTOR e 
/ SUBJECT DECODER WITH f; 
RED, BLUE, kN 


AND GREEN FILTERS / 


SIGNAL FROM xf 
TRANSMITTER «i 
TO HOME TV Aie 


Golfer filmed on black-and-white movie film turns up in full 
color on home color TV screen. Process works by coding 
color information with tricolor diffraction grating on camera 
lens. This gives three different images superimposed on black- 
and-white film. Light projected through images passes through 
decoding filters at projector to yield full color. 
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The Popular Science 
ANTI-CAR-THEFT 


(an you invent an inexpensive gadget 
to foil car thieves? If you can, you 
might not only win a $20,000 prize in the 
POPULAR SCIENCE Anti-Car-Theft Com- 
petition, sponsored by Allstate Insurance 
Company; you might also help curb what 
the FBI calls “the costliest crime involv- 
ing property today.” 

This country’s appalling epidemic of 
car thievery is what prompted POPULAR 
SCIENCE and Allstate to stage this compe- 
tition, which will hopefully present U.S. 
auto manufacturers with new and effective 
antitheft devices to safeguard your cars. 

Before we fill you in on the details of 
the competition, we’d like to sketch the 
grim facts of the auto-theft problem: 

Almost 800,000 cars were stolen last 
year. About 80 percent of these were re- 
covered and returned to their owners. The 


$128 million. And there's more bad news. 

More shocking is the toll that stolen 
cars take in human loss and suffering. 
Stolen cars are 200 times more likely to be 
involved in accidents than other cars. 'The 
153,000 crashes involving stolen cars in 
1968 caused 21,000 injuries and took 600 
lives. And the outlook for the future is 
even blacker. 

The chances are better than one in 
100 that your car will be stolen this year. 
If you live in New York, Illinois, or Cali- 
fornia, the odds are even greater. About 
200 cars are stolen in the New York metro- 
politan area daily. 

Car thieves in New York City are so 
aggressive that even in a crippling snow 
storm last winter, when emergency vehi- 
cles couldn't negotiate the streets to tend 
the sick and dying, 49 cars were some- 


how stolen. 

If you own a Corvette, or some other | 
car with a high-performance engine, Wide 
Oval tires, bucket seats, and a four-speed | 


monetary loss on the approximately 160,- 
000 unreturned cars—$160 million. Even 
the recovered cars had an average damage 
of $200 each, and cost the nation about 
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A stamped and self-addressed envelope must ac- 
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Sponsored by Allstate Insurance Company, this unique 
competition gives you a chance to win $20,000. Invent 
a gadget to foil car thieves and help put a stop to a 
mounting crisis of concern to every car owner in the U.S, 


DEVICE Competition 


1st Prize...520,000 
2nd Prize...52,500 3rd Prize...$1,000 


4th Prize...$500 
Plus 10 Prizes of $100 each 


manual transmission, your vehicle is a 
“target car" for thieves and will be stolen 
unless you exercise special precautions. 
“Don’t park a Corvette unattended, unless 
you want it stolen," says William R. 
Davis, Midwest manager of the National 
Auto Theft Bureau, and one of the na- 
tion's leading car-theft sleuths. 

Davis also says that cars with chrome- 
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plated carburetors, stereo tape decks, 
tachometers, and valuable items careless- 
ly left on seats also invite thieves. 

Most car thefts are committed by teen- 
age boys, or men in their early 20s. Some- 
times they strip cars of big engines, bucket 
seats, tachometers, and other special 


equipment. But most are just joyriders 
who steal cars for thrills, or because of a 
Continued 
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Most existing anti-car-theft devices are too easy to defeat, 


fascination with high-performance equip- 
ment. About 20 percent of stolen cars are 
pilfered by organized criminal gangs. 

Invitation to theft. Why is it so easy to 
steal cars? Most stolen cars were prac- 
tically begging to be taken: The National 
Auto Theft Bureau says 76 percent of 
stolen cars are left open, and 42 percent 
have the keys in the ignition. 

It’s apparent from this shameful record 
that car thefts must somehow be reduced. 
Stolen cars do more than inconvenience 
——R lock for dito doors eliminates need um vehicl eowners. They increase the cost 
for auto keys, offers up to 10 million combinations. of theft ssi for every ODE. In New 
The prototype, made by Preso-Matic Lock Co., Lyons, York, for example, overall state insurance 
Ill., can be adapted to lock steering column, too. rates climbed 10 percent last year, but 
auto-theft insurance rates jumped a hefty 
60 percent. 

Hopeful signs. One pointer to a possible 
solution is the performance of the new 
built-in GM steering-column lock. This 
device has reduced thefts of 1969 Cadil- 
lacs, Buicks, Oldsmobiles, Pontiacs, and 
Chevrolets by about 27 percent during the 
first five months of the 1969 model year. 
At the same time, thefts of all cars were 
rising 20 percent. 

There are dozens of other antitheft de- 
as TM | Te á cim * ( 5 i vices available for installation on cars 
fect "n RANE ‘theft of GM care. Trou bis ie that after you buy them. There are three mam 
some people are either too lazy, or forget to remove types of these antitheft devices—devices 
key from ignition, and invite thieves. that prevent the car from being moved, [ 

| and those that prevent the engine from be- 
ing started or that stop some function in 
the car after it's been started. 

In the eyes of experts, most are too easy 
to defeat and a few are downright worth- 
less. Alarms are useful when a car is 
parked where noise will get action. In 
some congested areas, though, alarms are 
frequently ignored. 


^W idi 

Siren alarms like this are sometimes effective 
in scaring away car thieves. This siren from J.C. 
Whitney & Co. sounds when hood is raised, or 
when door or trunk is opened. Price is $27.50. 


Steal and stall device (right) is designed to 
catch a thief. The gadget allows car to start, 
but will stall first time vehicle stops. $4.95 
from Taroda Industries, Inc., Chicago. 
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too costly, or require too much effort on the owner's part 


The greatest drawback to the use of 
anti-car-theft devices on the market today 
is that most are too expensive, or require 
too much participation on the part of the 
car operator. 

An urgent need. The editors of POPULAR 
SCIENCE feel there is an urgent need to 
perfect an inexpensive device that could 
be installed in a car and effectively pre- 
vent its being opened or moved by un- 
authorized persons, yet require little or no 
active effort on the part of the car opera- 
tor. They therefore welcome the offer of 
Allstate Insurance Co. to collaborate in a 
major competition to find a new device of 
such efficiency. 

The competition offers $25,000 in prizes 
to inventors of new and original anti-car- 
theft devices. To be eligible, you must 
submit a working model of your gadget by 
December 31, 1969, when the competition 
closes. You do not have to build the de- 
vice yourself, and can avail yourself of 
the help of a model builder. But your en- 
try must not infringe on any existing 

patent. 
|. What judges will look for. The type of 
device our judges will be looking for in 
this competition is one that is totally 
automatic. No type of device 1s ruled out, 
however—except those that would consti- 
tute a safety hazard to the car owner or 
other motorists. 

Our judges will be on the lookout for 
devices that are either based on new con- 
cepts, or overcome the drawbacks on exist- 
ing key or combination-lock systems. 

The winning device might be a magnetic 
key that would not be easy to duplicate 
quickly. It might be a device that keeps 
the driver from opening the car door un- 


til he removes the key from the ignition 
switch. Perhaps you can figure out a way 
to place sensors in the dashboard that 
could lock and unlock the car's ignition 
system by a combination of touches. 
Maybe you have an idea for a device that 
stops a stolen car after the thief has start- 
ed to drive it away, but before it reaches 
three or four miles an hour. So far, varia- 
tions of these systems have been tried and 
found to have drawbacks that have pre- 
vented their widespread use. Can you 
eliminate the stumbling blocks that caused 
others to fail? 

We are not looking for devices aimed 
exclusively at preventing the pilfering of 
parts of a car. The purpose of the Anti- 
Car- Theft Competition is to find a device 
that will prevent a car from being driven 
away by unauthorized persons. 

Made available to public. The inventor 
of the first-prize-winning device in this 
competition must assign his rights in it to 
POPULAR SCIENCE, in order that the device 
may be placed in the public domain. This 
step will be a public service aimed at re- 
ducing the number of stolen cars. PoPu- 
LAR SCIENCE and Allstate do not intend to 
sell or market the device, but will license 
free of charge any manufacturer who 
wishes to produce the first-prize-winning 
device. 

In addition, we will offer the device to 
all auto manufacturers in the hope that it 
can be built into new cars. 

It's a big job for you inventors, and it's 
going to take a lot of time to build your 
device. So get started planning right 
away. Remember: You must send in a 
working model of your device to get a 
crack at the big prizes. |» Ey 


“Watchdog” locks around brake 
and steering wheel of a car to 
prevent thieves from moving a 
vehicle even if they succeed in 
starting it. It’s designed to fit 
any U.S. or foreign car, and is 
made by G.M. Co Manufactur- 
ing, Long Island City, N.Y. 
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FLYING THE YANKEE 
...first sport plane built like 


3 1 
£ 3 a 


& 
S 

1 
$ 4 
5 


o CE Ue or 
: aw c cp m BÀ 


Strong and fast, new aluminum 
aircraft is the lowest-cost 
all-metal two seater 


By NORBERT AUBUCHON 


Ive just flown the Yankee, a sexy little 
bird, slick as wet glass yet sturdy enough 
for aerobatics. Built with some of the 
same techniques as military and commer- 
cial aircraft, the Yankee boasts: 

@ A honeycomb aluminum sandwich 
for a skin. 

è Epoxy adhesives instead of rivets 
holding the parts together. 

@ A main wing spar of aluminum tub- 
ing that also holds the fuel. 

€ A cockpit-baggage compartment fire- 
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Sleek look comes from rivetless skin. Wingtips, wing-root fairings, and nose cap are fiberglass. The 
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wall core that’s stiffer than standard 
construction, with 25 percent fewer parts. 

e A unique shock-absorbent landing 
gear of fiberglass. 

By putting a price tag of $7,295 on the 
Yankee, American Aviation of Cleveland 
expects to give Beech, Cessna, and Piper 
some uneasy moments. The bright young 
men at American, none over 35, are build- 
ing the lowest-cost all-metal airplane in 
general aviation. 

When can you buy one? Russell W. 
Meyer, a lawyer and pilot who 1s presi- 
dent of the company says: *American's 
increasing production calls for 500 Yan- 
kees in 1969 and more than 1,000 in 
1970." Meyer also indicates that if they 
had extra project time, the plane could 
easily be certificated for aerobatics—it's 
already strong enough. 


NS630L 


Yankee hits top speed of 144 m.p.h. at 
sea level, cruises 134 m.p.h. at 8,000 
ft. Range at cruising speed: 445 miles. 


in airliner 


ie, 


low-drag shape makes it easier to fly. b: a 


The Federal Aviation Administration 
(FAA) requires for its regular (nonaero- 
batic) airworthiness certificate that a 
plane stand an ultimate load of 6.6 g’s— 
1.5 times more than is ever expected. 
But, claims its builder, the Yankee wing 
and main gear have passed flex and cycle 
tests equal to 12 g’s. 

Walking along the flight line at Ameri- 
can, I was impressed by the plane’s aero- 
dynamic cleanliness. Bill Seidel, former- 
ly with Cessna and now American’s chief 
engineer, had already explained that ex- 
treme internal cleanliness was vital to that 
smooth outside look. Prior to bonding, 
each part goes through a six-step process: 
vapor degreasing, mild acid etching, three 
washes, and finally a coat of epoxy primer 
that’s compatible with the bonding ad- 
hesive. 
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"s 


x a 


Spacious cockpit of Yankee test plane includes gyro indi- 
cators for instrument flying, radio, and omninavigation unit. 


Making the components, laying them 
up in jigs, and applying adhesives does 
not require highly skilled, expensive 
labor. Neither does testing each bond 
after curing, nor filling occasional voids. 
That's the key to American's lower price 
for the Yankee. 

Checking it out. Herb Jankovich, chief 
production test pilot, slid back the can- 
opy of the 56th production copy. Still 
standing on the ground, he leaned into 
the cockpit and checked the ignition 
switch to make sure it was off. Then we 
made a quick but thorough preflight in- 
spection. Everything was visible without 
climbing a ladder: gas filler caps, oil- 
stick engine baffles, fuel drains, control 
surfaces, and the tops and bottoms of the 
wings and stabilizers. 

Continued 
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An aluminum sandwich of the type used in air- 
liners gives Yankee its strength and smooth skin. 
Sandwich is made by bonding two sheets to a 


Herb climbed on the wing and, reach- 
ing into the cockpit with one foot, lifted 
the bottom of the seat with his toe to 
expose the main spar, which also serves 
as a handy step. He stepped into the 
cockpit, standing straight up on the floor, 
then put the seat back down and settled 
himself. I followed suit on the other 
side, thinking how nice it was for once 
to board a plane without contortions. 
The seat adjusters were in plain view, 
ending the usual sightless groping that 
peeves many pilots. 

From the pilot's seat. I was struck by 
the plane’s solid feel. A look at the cen- 
ter console and instrument panel gave 
the impression of a plane costing $16,000 
or more. Herb closed the canopy, set the 
fuel mixture rich, gave the electric auxil- 
iary fuel pump a touch to prime the en- 
gine, flipped the switch on, and pressed 
the starter. The 108-hp. Lycoming barked 
into action, whirling the fixed-pitch prop. 

As I checked engine instruments, Herb 
explained how the nonsteerable nose 


honeycomb. Additional strength comes from large- 
diameter aluminum tubes (right) extending from 
the fuselage just above the landing gear. 


wheel works. Most tricycle landing gears 
have a steerable nose wheel that turns 
with the rudder. Although there is much 
to recommend this type, sharp turns are 
dificult or impossible. Yankee’s nose 
wheel, however, can swivel freely over a 
175-degree arc as the plane turns. Slight 
pressure on either side-wheel brake 
changes the plane’s direction. You can 
rotate the Yankee on one wheel. 

With the engine running up just be- 
fore takeoff, I looked around the cockpit 
in vain for the usual check-off list. Herb 
explained that this list is on the back of 
the manual. But there wasn't much to 
check. As I found out later, it doesn't 
make much difference what you do with 
the flaps. They're electrically actuated, 
complete with indicator. They’re fun to 
fiddle with, especially if you like to play 
airline pilot. Actually, the flaps are small 
enough to be manually operated and you 
can readily check them directly with a 
sidelong glance. 

We rolled out for takeoff. Rudder con- 


Unconventional landing 
gear has nose wheel (left, 
with fairing in place) that 
turns freely at end of 
steel strut connected to 
dual torsion bars. Main 
gear (right) consists of 
fiberglass struts that bend 
to soften landings, are at- 
tached to base of main 
wing spar. Pilot steers by 
braking either side wheel. 
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Mars are really hoping the caps turn out to be water.” 
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Relative positions of earth, Mars, and 
Mariner at times of launch and flyby are 
shown in drawing of orbits, above. Dis- 
tance of Mariners from earth at flyby will 
be some 60 million miles, but craft will 
actually have traveled hundreds of mil- 
lions of miles. Details of flybys are shown 
at right. Mariner 6, first to reach Mars, . 
will pass over equator, 2,000 miles from 
planet (top). Five days later, Mariner 7 
will fly past Martian South Pole (bottom.) 
Both will take TV photos, probe temper- 
ature of surface and atmosphere. 


to make the trip to Mars; the other was a 
backup. 

We're sending two Mariners to Mars 
for several reasons. First, it doesn't cost 
very much more to build and send two 
than one. (The whole project costs $145 
million; $125 million for the spacecraft, 
$20 million for launching and tracking.) 
Second, it greatly increases the chances 
of success. And third, if both make it, we 
get back vastly more information—and get 
it from two totally different parts of the 
planet. 

When I visited Jet Propulsion Labora- 
tory in December, two of the flight models 
had already been shipped to Cape Ken- 
nedy; the third, the backup, was in the 
final stages of construction and testing. 
I walked across the pleasantly landscaped 
grounds with information specialist Frank 
Bristow to have a look at it. 

The 900-pound Mariner was taking its 
final form in a huge room. We couldn't 
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enter the actual construction area—only 
technicians dressed in special dust-free 
costumes go there. But we did watch 
through large glass windows as Mariner 
was assembled and tested, bit by bit, be- 
neath a huge square tent of transparent 
plastic. 

Cleanliness is vital. Filtered air washed 
down from the top of the tent and out 
through a slit around the bottom. To get 
into the tent, technicians lifted a flap. But 
any dust that went in with them was 
whisked right out as they walked against 
the air stream. This super cleanliness is 
vital: One bit of dust in a relay can make 
the whole carefully built spaceship as 
worthless as an empty sardine can. 

By the evening of February 24th, all 
three flight models of Mariner '69 had ar- 
rived at the Cape, and two were bolted 
in place atop Atlas Centaurs on twin pads 
36A and B. 


Continued on page 173 
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By JIM DUNNE/PS Detroit Editor 


When you look at the photos on these 
pages and see how small the styling 
changes are, you may begin to wonder 
what Detroit is up to. Well, this year most 
of the changes are in the engineering 
department. Of course, cleaner air and 
collision protection are still two big points, 
but you'll also see new developments in 
disk-brake and anti-locking-brake systems, 
lightweight  differentials, theftproofing, 
cooling systems, and last but not least, 
several completely new engines. 

The new V-8s. Pontiac and Ford have 
new ones. 

The new 351-cu.-in. Ford V-8 will even- 
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tually replace the present 351. It is called 
the “Cleveland engine," for the plant at 
which it will be built. The present 351 
is built in Windsor, Canada. A staggered 
valve arrangement is the biggest difference 
in the Cleveland 351, though the block 
resembles the Windsor 351. 'The staggered 
valve arrangement provides bigger valves, 
which give better breathing, more power, 
higher efficiency. 

Pontiac will have a new 303-cu.-in. V-8 
designed for ultra-high-performance Fire- 
bird models. Pontiac needs a strong en- 
gine to power its Trans-Am racing cars 
and the 308 fits that bill exactly. As a 
racing engine, the 303 will furnish head- 
to-head competition for Chevrolet's, 
Ford's, and Mercury’s 302s. 
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Onward to 500. Cadillac will be the first 
to reach or crack the 500-cu.-in. mark 
when it introduces its 1970 engine. The 
new power plant is a 498- or 500-cu.-in. 
bored-out version of the 472-inch V-8 
Cadillac brought out two years ago. It 


You'll find many new engines, more 
antilock brakes, more theftproofing, 
and improved emission controls 


was then pointed out that the displace- 
ment could be boosted as high as 600 (1) — 
without changing the block. 

Chrysler Corp. and American Motors 
will enlarge the displacement of a number 
of engines. AMC will drop its 199-inch 


Continued 
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Fuel-vapor-emission control system—Ford design—is made up 
of a vapor-collector subsystem (top drawing), a vapor-separator 
subsystem (middle), and a vapor-storage subsystem (bottom). 
Fuel vapor from tank and carburetor are collected, liquid fuel 
is separated and returned to the tank, uncondensed vapor is 
stored and fed to the air cleaner when the engine is restarted. 
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Cadillac's closed cooling system will be 
adopted by several other GM car lines. 
The system not only guards against loss 
of coolant but also cuts the risk of over- 
heating because the coolant flow contains 
no air, thereby preventing foaming. 


six and make the 232 the base 
power plant on all its cars. V-8- 
engine sizes are being increased 
also. The 290-inch engine will be 
a 305—another Trans-Am engine; 
the 343 1s boosted to 360 and the 
390 will grow to 401 cu. 1n. 

Chrysler will alter its six-cyl- 
inder engine offerings by boosting 
the 170 to 198 inches and keeping 
the 225. V-8s will also keep the 
present displacement numbers, 
but the 318, 383, and the low- 
power version of the 440 will get 
new pistons and a lower compres- 
sion ratio. This move was made to 
cut down on exhaust emissions. 

Some GM divisions plan a 
breakout from the company's un- 
declared ban against engines of 
400-plus cubic inches in smaller 
cars. Look for Olds, Pontiac, and 
Chevrolet to install 427-, 428-, and 
even 455-inch engines in inter- 
mediate-size models. However, 
this move could be vetoed by GM 
top management. 

Cutting down weight. Olds is 
pioneering an aluminum differen- 
tial carrier which will be offered 
on some 1970 models, the first 
time a light alloy has replaced 
iron in this high-production ap- 
plication. 'The aluminum case can 
be die-cast to close tolerances 
with little finishing requirements. 
Production will be a high-speed 
and low-labor process. The aver- 
age Olds buyer probably will not 
notice the benefits, but the lighter 
differential will cut down on un- 
sprung weight, improve ride and 
handling. 

Antiskid braking. In the “iffy” 
stage right now is the proposed 
antiskid braking system for Ri- 
viera, Toronado, and Eldorado 
models. The GM antiskid is a 
two-wheel version, made by their 
Delco-Moraine Division. It is 
proposed for the three GM per- 
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Charcoal canister in GM's fuel-vapor con- 
trol system holds 114 pounds of activated 
carbon to absorb trapped vapors and con- 
vert them to liquid fuel, which then returns 
to tank. Entire fuel system is sealed, and 
gas-tank vents a thing of the past. 


sonal-luxury cars because of their 
limited production and high price. 
GM feels that buyers of these 
cars can afford the $190 extra cost 
of the system. And the low pro- 
duction of these models gives the 
corporation a chance to make a 
kind of pilot study of the systems 
in use. Changes, if needed, can be 
made on a relatively small num- 
ber of cars that will be equipped 
with antiskid. 

An interesting part of GM's 
planning is use of antiskid on both 
front- and rear-drive cars. The 
Riviera drives its rear wheels; 
Toronado and Eldorado are front- 
drive cars. One critical point is 
getting the locked rear wheels to 
turn again after the brakes have 
been released. In rear-drive cars, 
the transmission and engine take 
care of that. On front-drive cars 
there is no such impetus and it's 
much more important to prevent 
wheel-locking in the first place. 

All 1970 models will have steer- 
ing-column locks similar to the 
highly successful type on the 1969 
GM cars. Ford's lock appears to 
be an exact duplicate of the GM 
design, mounted high on the right 
side of the steering column just below the 
steering-wheel hub. 

Oldsmobile will extend the use of plas- 
tic innerliners for fenders to all models 
in its lineup. The plastic liners have 
proved more successful than metal in areas 
of sound deadening, corrosion resistance, 
and weight reduction. 

In the smog area. California cars will 
have special devices to trap gas vapors ori- 
ginating from the fuel system on the 1970 
models. GM's version will use a charcoal 
holding tank that will absorb gas vapors 
that boil off while the car is stopped. It 
feeds the vapors into the carburetor when 
the motor starts. GM claims the system 
will eliminate 88 percent of the hydrocar- 
bon vapors that escape from a car's fuel 
system. 
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Impala and Camaro will have floodlighted instrument 
panels designed with easy access for bulb replacement. 


For cleaner air, Oldsmobile has a new 
low-emission system ready. Called trans- 
mission-controlled spark (TCS), it pro- 
vides vacuum-spark advance only in high 
gear with both automatic and manual 
transmissions. It includes a switch that 
senses the transmission gear ratio. 

When the transmission is in neutral or 
the lower gears, no signal goes to the vacu- 
um-spark-advance control in the distri- 
butor. In high gear, the spark timing is 
advanced. Thus, while reducing hydro- 
carbon and oxides of nitrogen emissions at 
all speeds, the system does not hurt high- 
gear cruising economy and performance. 

A trend that started with the Maverick 
will spread fast—improving repair and 
service access all around. But in this 
area, Detroit has a long way to go! BH: 
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GM Takes the Wraps 


Will your next Chevy or Pontiac 
be powered by a steam engine? 
Here’s what they would be like 


By JAN P. NORBYE /PS Automotive Editor 
and JIM DUNNE / PS Detroit Editor 


N o—you cannot buy these steam cars. 
'They are not even intended for future 
production: If GM decides to make steam 
cars one day, they will probably be quite 
different. 
Both are strictly experimental. The 
Chevelle (SE 124) is equipped with a 


Power plant designed and 
built by GM Research 


The 101-cubic-inch, four-cylinder l 
steam engine has poppet intake valves mis 
but exhaust ports. Steam is generat- me 


ed in a boiler made up of several sets EO TAY 


of small carbon-steel and stainless- | 
steel tubes, with an aggregate length | 
of 430 feet. Diesel fuel or kerosene 
burns continuously in two turbine-type ES 

combustion chambers. The condenser E 


is of the plate-fin type and looks just torc TRANSMISSION—/ 


like an ordinary radiator, only three 
times bigger (22 inches high, 40 wide, 
and five thick). Toric transmission is 
automatic and stepless. 


STEAM GENERATOR - 


TEMPERATURE 
SENSOR 


RIGHT-HAND BURNER —^ 


AIR- CONDITIONING 
COMPRESSOR 


50-hp. Besler steam engine, the Pontiac 
Grand Prix (SE 101) with a 160-hp. en- 
gine built by GM Research. 'The Besler 
engine is based on the Doble patents and 
represents the pinnacle of old steam power 
technology. 

The SE 101 was designed to evaluate a 
vapor-cycle engine in a modern car com- 
pletely equipped with power accessories, 
including air conditioning, in terms of 
performance, economy, reliability, and 
passenger comfort. 

The SE 124 is a basic steamer conver- 
sion of a Chevelle, retaining standard 
parts wherever possible, right down to 
the three-speed manual transmission. 

When GM Research men demonstrated 
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Off Its STEAM CARS... 


Besler V-4 steam engine 
powers this Chevelle 


The 124-cubic-inch double-acting 
V-4 steam engine develops about 
50 hp. Steam from the boiler first 
enters the small high-pressure cyl- 
inders of 2.5-inch bore, then is fed 
into the other bank, with low-pres- 
sure cylinders of 4.25-inch bore for 
further expansion. The V angle is 
90 degrees, and the engine block is 
actually a Chevrolet 283-cubic- 
inch V-8 sawed in half, with further 
machining and modifications add- 
ed. Total tube length in the steam 
generator is about 275 feet. Main 
advantages claimed for this boiler 
are low water inventory and a high 
tube-surface area, which give rapid 
pressure buildup. The burner is a 
vortex-type combustion chamber 
with a spark plug to start combus- 
tion. Combustion is continuous, 
but the overall system operates on 
an on-off basis, just like your home 
furnace, running only when the 
boiler needs heat. Temperature 
and pressure sensors in the boiler 
automatically activate solenoids 
for controlling combustion and 
steam generation. The plate-fin 
condenser is twice as large as the 
standard Chevelle radiator, and is 
designed for either vacuum or pres- 
sure operation. The transmission 
is standard Chevelle equipment. 


e£. 


Electric Feedwater 
Combustion Combustion- Tank 
Ch i | 
amber Cylinder Air Blower Feedwater 
Condenser Lubricator Alternator / Pump 


| i | High-Pressure Cylinder 


p M fH RZ ; Le erek Cylinder 
j == i PAS] m. Mees Three-Speed Manual 


re i n T = * 
uas v v Transmission 


p E n A 
IS i é ET 


re 


Electric 
Air Compressor - 
(Fuel System) 


Exhaust ^ Power-Steering Pump 


these cars to us, we were struck by the 
quiet operation of the four-cylinder SE 
101. The V-4 SE 124 made a familiar 
chug-chug noise when running. Once 
when it was shut off it even gave us the 
thrill of a small explosion, with flames 
and black smoke shooting out from under 
the car. We were not able to make any 
timed acceleration tests, but on full-throt- 
tle operation the SE 101 moved away very 
briskly. The SE 124 seemed sluggish. 
GM is the first to admit they are a long 
way from a production-line steam car. 
Most of the reasons are evident from 
the shortcomings in these experimental 
vehicles. The power units are bulky and 


Steam Generator 


heavy—the SE 101 system weighs 450 
pounds more than the Pontiac V-8. GM 
estimates it would cost three times more, 
even on a mass-production basis. Other 
problem areas are: risk of freezing, water 
consumption (full recovery cannot be 
achieved under full-throttle operation or 
in hot weather), and lubrication (lubri- 
cants deteriorate, need filtration to pre- 
vent deposit formation, and may contami- 
nate the working fluid). 

The future of steam cars? GM does 
feel the steam car is a contender, and will 
continue to use the SE 101 and SE 124 
as test beds, probably making modifica- 
tions as new technology opens the way. 
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...and a Commuter Car 
with Hybrid Drive 


It’s the best low-emission small 
car proposed yet, and has both a 
gasoline and an electric motor 


By JAN P. NORBYE/PS Automotive Editor 
and JIM DUNNE/PS Detroit Editor 


ouldn’t it be great to have a car that 
WW changed from electric drive for use 
around town to gasoline power for high- 
way driving? Impossible? Impractical? 
No—GM has built one, and it makes so 
much sense that we feel they're missing a 
bet if they don't put it into production. 

Running in its city-cousin—electric— 
mode, it does not pollute the air. The 35- 
cubic-inch engine is small enough to be 
exempt from present smog-device laws, yet 
gives the little car enough oomph to per- 
form adequately when scooting along in 
freeway traffic. 

It came as a surprise to us that GM 
would unveil this radical commuter car 
before the existence of the small Pontiac 
X-4 [PS Apr.] had been made official. 
When we asked one of the top men at GM 
Engineering why they aren’t talking about 


Seating position is very much like a Camaro, but 
there the similarity ends. Instrumentation is simpli- 
fied, and visibility in all directions is far superior. 
The body is made of fiberglass. The engine is a 
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the X-4, he explained that it was consid- 
ered “even more advanced.” 

You may think this little hybrid is pret- 
ty far advanced, but the fact is that it 
could be built today. It’s not held up be- 
cause the engineers are searching for a 
breakthrough. 

Known as the XP-883, it started as a 
GM Styling project for a commuter car 
with seating for two grown-ups and two 
children. The kids face backwards, and 
enter and leave through the tailgate. 
When all seats but the driver's are folded, 
you have a big L-shaped cargo platform a 
full 84 inches long. Just the ticket for 
commuting, shopping, and other short- 
distance personal transportation. 

Loads in a small package. Wheelbase is 
only 68 inches, overall length 122.2 inches. 
The XP-883 is 57.3 inches wide and 46.3 
inches high. How did they get two sep- 
arate power systems into this little pack- 
age, with any useful space left over? 

The DC series-wound electric motor is 
placed coaxially with the front wheel drive 
shafts, and drives them via a planetary 
reduction gear set and a differential. The 
two-cylinder engine is placed in front of 
the electric motor and has its own worm- 
gear connection to the differential. There 


water-cooled flat twin with pushrod-operated over- 
head valves, driving the front wheels via a worm- 
gear arrangement. The electric motor has its own 
5:1 planetary reduction gear. 
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is no conventional transmission. The six 
12-volt batteries are placed under the rear 
floor. Because of the independent rear 
suspension, the batteries can be placed 
low down, between the rear wheels in the 
space that would normally be occupied by 
the axle. The single battery under the 
hood is for driving the accessories. 

A flexible hybrid. You can run the XP- 
883 either as an all-electric, or with hybrid 
drive. Even if you select the hybrid, it 
will run on electric power alone up to 10 
m.p.h. Then the electronic control system 
starts the engine, and it begins to drive. 
It also provides power for recharging the 
batteries, via a flywheel alternator. 

In steady-speed operation, such as when 
cruising along at 50 m.p.h., the gasoline 
engine does all the driving. But for ac- 
celeration, at any speed above 10 m.p.h., 
both power plants are automatically com- 
bined! The car will do 0-40 m.p.h. in 12 
seconds, and reach its top speed, 60 m.p.h., 
in 28 seconds. 

In case your batteries run down, the car 
is equipped with an on-board charger that 
can be connected to an external 115-volt 
AC source. 

There is no cooling provision for the 
batteries, but unless you run at high 


speeds for long periods in the all-electric 
mode, they shouldn't need it. The gaso- 
line engine is water-cooled and has two 
systems for dissipating its heat. Low- 
speed cooling (and passenger-compart- 
ment heating) is provided by a single 
heat-exchanger core. High-speed cooling 
is assured by a ram-air radiator placed in 
front of the engine. It relies strictly on 
the car's speed to push air through the 
core. There is no fan. 

With all-independent suspension, front- 
wheel drive, a low center of gravity, and 
wide track (49 inches), the XP-883 
should be great fun to drive. But whether, 
and when, you'll drive one is something 
the GM chiefs haven't made up their 
minds about yet. 
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ose Small GT 


Smart styling, hot performance, and terrific 


m 
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By JAN P. NORBYE / PS Automotive Editor 
and JIM DUNNE / PS Detroit Editor 
PHOTOS BY DAVE HOUSER 
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Flat-out in third gear, taking a curve at 75 m.p.h., ing. Its little twin-cam engine spun to 7,000 - 
the Fiat looks as composed as if it were just tour-  r.p.m. in a flash, and smoothly as a generator. 
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Cou DeCS...fast, frisky, and fun 


nandling—that’s what Grand Touring is all about 


performance and the ability to corner like 


d Mets the first thing you think of when 


somebody says “GT car”? Superior 
high-speed road-holding? Sports-car accel- 
eration with sedan comfort? Exceptional 
steering and brakes? Well, a true Grand 
Touring car should indeed have all of 
these qualities. 

Would you own a GT car? Many owners 
who run rallies on weekends commute all 
week with the same GT' car, getting extra 
enjoyment out of the ride to work—and 
back again. These GT owners are students, 
bankers, aircraft designers, nurses, archi- 
tects, plumbers, and barbers—in fact, peo- 
ple from all walks of life who want a car 
that's fun to drive. They like the lively 


a racing car. GT cars have a plus on safety 
. for their uncommonly high evasive ability 
in emergency situations. But are they prac- 
tical? They are two-seaters, and can't carry 

Continued 


Engines scream, springs flex, and tires drift, as the MGB hotly pursues the Triumph around a curve. 


Approaching the hillcrest at nearly 90 m.p.h., the Opel GT looks—and feels—like a baby Corvette. 
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MGB tailgate gives access to long and wide but low luggage area. 
Rear seat is shelf, without head room, unusable even for short trips. 
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Fiat has flow-through ventilation, easy-to-read gauges in simulated- 
wood panel, wood-rim steering wheel, 
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Hideaway headlights on the Opel are operated by 
a console-mounted handle and a simple mechanical 
linkage. The engine sits well back in the chassis— 
front of block begins 40 inches aft of bumper tip. 


Triumph rear window has electri- 
cal defrosting wires. Cargo floor is 
40 by 34 inches, but there is little 
free height. Fastback styling cuts 
down on rear and side view. 
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a lot of luggage. The Fiat is 
an exception—it seats four 
and also has a generous 
trunk. 

These four GT coupes are 
close competitors in both 
price and performance. 
Opel is German, Fiat is 
Italian. The other two are 
British. The cars from the 
continent are derived from 
successful small sedans, 
while the English ones are 
roofed versions of honest- 
to-goodness sports cars. 

Fiat. Despite its greater 
weight, bigger body and 
higher seats, this car proved 
itself best in our handling 
tests. It has a smaller en- 
gine than the others and 
gave better gas economy, 
but was not inferior in per- 
formance, thanks to its ex- 
treme r.p.m. range and the 
five-speed transmission. 

The power-assisted four- 
wheel disk brakes never fad- 
ed. If the Fiat did not break 
any records in stopping dis- 
tance it was only because of 
rear-wheel locking (despite 
the weight-sensitive propor- 
tioning valve). 
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In addition to offering the. 


best room and the most 
comfortably contoured re- 
clining seats, best visibility, 
easiest entry and exit, it has 
a number of features you 
don't find on the other GT 
cars: air horn, hand throt- 
tle, intermittent wiper ac- 
tion, rheostatic-wiper speed 


control assist straps and 


Low seating position in Opel GT makes for entry 
and exit problems (Triumph is similar). Opel has 
no trunk or tailgate for luggage loading. Overhead- 
cam engine (right) offers easy service accessibility, 
though oil filter must be removed from below. Hood 
is hinged along front lip for extra safety. 


dual courtesy lights, a good-size glove box 
plus large pockets in the kick panels on 
both sides. The trunk is more than fair- 
size: 37 inches deep, 39 inches wide, with 
a minimum height of 10 inches. Service 
accessibility is excellent (except for the 
oil filter). Small controls are handy ex- 
cept for the turn signal and dim switch, 
which are easily confused. The shift is 
smooth, the synchromesh faultless, and 
the clutch, oh so sweet. 

MGB. With traditionally stiff springs, 
the MG gives you the kind of ride and 
handling you expect from a British sports 
car. As the only car in the group not to 
wear radial-ply tires, it could not keep up 
with the others in the handling tests. It 
has generous room for two, but you can- 
not even sit crossways on the shelf behind 
the seats for lack of head room. The body 
is tight and quiet, but the engine is noisy 
even at low revs. Worse, it’s unwilling to 
reach really high r.p.m., flattening out at 
5,500. It trailed its rivals in acceleration, 
and had the longest stopping distance in 
the brake test. 

The MG lacks flow-through ventilation 
(standard on the other GT cars) but the 
rear side windows swing open for air ex- 
traction. Controls are within easy reach, 
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the pedals are well spaced, and there is 


good foot room. A large storage pocket is 
placed in the kick panel on the passen- 
ger's side, but there is no glove box. The 
large-diameter steering wheel is unfash- 
ionable but not unpleasant. 

Continued 


Triumph GT6-- opens new dimensions in engine ac- 
cessibility, as all the sheet metal ahead of the cowl 
tilts forward. Narrow frame allows widest steering 
angles—turning diameter is an incredible 26 feet. 
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Under-hood accessibility is excellent, 
with plugs, distributor, and oil filter stand- 
ing clear on the right side. 

Opel. Great styling, high power, and 
very stable handling are the most notable 
characteristics of the Opel. It also has ex- 
cellent instrumentation with easy-to-read 
dials. The whole interior layout is “clean” 
and modern. But there is no glove box— 
just a hole in the padding, capable of 
holding a road map and a stopwatch. 
There is no trunk or tailgate, but a lug- 
gage area 18 inches long, 37 inches wide, 
and up to 27 inches high is available be- 
hind the seats. 

Forward view is great, with the long, 
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Fiat 124 was the only car in this group to have a 
true rear seat. With the driver’s seat in a mid- 
range position, rear-seat passengers have plenty of 
leg room. Big doors offer easy entry and exit. 


Though styling themes differ greatly, all the cars in 
this group have an unmistakable GT look, intimating 
both expense and exclusivity. For the power and 
speed you get, prices are quite reasonable. 
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sloping hood, but rear visibility is poor. 

The engine proved unexpectedly noisy, 
but revved willingly. The clutch was 
grabby but the shift was very smooth. 
Foot space is a weak point—the pedals are 
so close together that you can’t help de- 
pressing the accelerator when you step on 


the brake. The whole pedal area is only ' 


141% inches wide. 

Triumph. Best acceleration comes from 
the GT6+. Its light weight and healthy 
six-cylinder engine are responsible. You 
don't notice any advantage from its inde- 
pendent rear suspension—in fact, the Tri- 
umph's rear end breaks loose earlier than 
the well-tied-down axles in the Opel 
and the Fiat. The GT6+ is developed 
from the Spitfire, and it gives the same 
hard ride. 

You won't believe the turn radius. As 
long as the road is wide enough for two 


cars, there's room for a U-turn with this ^ 


Triumph. The front wheels cock so far 
you begin to wonder if something's bro- 
ken. But it sure is handy when parking. 

Inside, you have good leg room, but the 
lack of glass area gives you a closed-in 
feeling. Windshield height is 14.5 inches 
(against 24.6 in the Fiat). Instrument- 
panel support bracket interferes with the 
driver's right leg—it gets painful after an 
hour or so. The steering wheel is covered 
with a black vinyl of poor appearance but 
giving a good grip. Seats do not lean back, 
and big headrests combined with fastback 
body make for poor rear view. Luggage 
area is accessible only through the tail- 
gate. The body is fairly tight, but every- 
thing else makes noise. There’s a loud 
gear whine, a steady clatter from the en- 
gine, and loud road noise on all surfaces. 

For all the free access to the engine 
given by the tilting hood-and-fender as- 
sembly, we have an accessibility gripe: 
the oil filter is boxed in by the steering 
shaft. 


CONCLUSIONS 

NORBYE: My choice is the Fiat, above 
all for the way it rewards your driving 
skill, plus the marvelous feeling of secu- 
rity you have in this car. The roominess is 
an added attraction. 

DUNNE: No question in my mind that 
the Fiat is the finest in this group. Aside 
from all the extras that are standard, its 
road-holding is in a class apart. 


How PS tests cars—and what our tests 
are intended to show 


BRAKES This test shows a car’s ability to 
stop in a straight line after repeated stops (as 
in stop-and-go highway traffic). Ten warm-up 
stops from 60 m.p.h. at one-minute intervals 
with half-g (16 feet per second per second) 
are followed by a final stop for minimum brak- 
ing distance without wheel locking in a 12- 
foot-wide lane. Pedal pressure is recorded on 
all stops. Excessive pressure indicates fade. 


ACCELERATION . The 0-60-m.p.h. test 
shows a car's ability to reach cruising speed 
from standstill; 0-80 test shows its high-speed 
power reserve; 25-70 m.p.h. test simulates a 
highway merging situation or passing on a 
two-lane road. In all tests, the car is in Drive. 


LANE CHANGE Two lane changes in quick 
succession show a car's ability to make an 
emergency maneuver at high speed. The lanes 
are blocked 120 feet apart, and each lane 
change must be completed within 60 feet. 
Each car is put through the test at increasing 
speeds until its maximum is established. 


MANEUVERING Snaking a car as fast as 
possible through pylons spaced 48 feet apart 
shows its ability to negotiate narrow, winding 
roads or heavy city traffic where sharp turns 
are needed to avoid a stopping bus, double- 
parked truck, or car pulling out from the curb. 


DIMENSIONS (inches) FIAT ! | 

124 Sport Coupe GT GT GT —6-4- 
Al Ground clearance ........ E rnncesdtztktins usa 4.45 cgo q— wuts 4.0 
A2 Front leg room (max) .... 46.5 ............. SS... ess wi vx SEU. oe esas swa 39.5 
A3. Front: head OOM s. ED uio ve deve: ees JOD. quaeras 35.5 
A4 Rear head room ......... AI a Sees ed du; BIA noun me nia === l.l. ——— 
A5 Rear leg room (min.) ..... 34.5 ............. ——— ——— a... nne ——— 
A6 Wheelbase ....... CAR ESAT anonn diu FEU cean xem ws MOL unnsk ks rum 83.05 
AF Height 222 cyes 52.76 BOE sae wt ovx a dE UE auei d i 47.05 
Bl Width (iac 9 9à EX Bo ds uU gda r ARSI cya ma EX: DX Vogue Nm 57.0 
B2 Length ....5....o roo nes EBSA Se Basen mcm eer ! ERNE sanma reme LG 2 eeackes €x 35 147.0 
B3 Front track ............. 2 apice AE aT r e 5 a ane v. HMM 49.0 
B4 Rear track ............. TREG qM SEGUE Lucwenwe. sors EU BE. ncacsckwctem ae 49.0 
B5 Front hip room .......... 19. 25 GO ues wen 21.0 (Q2) a 2x 20. O (x2) riccia: 19. 0 ) (X2) 
B6 Rear hip room ........... 49.25 ............ SO sz ee save JA PT 
SPECIFICATIONS 
Engine type eussseuuee emma DOHC 4-in-line ....OHV 4-in-line ... SOHC 4-in-line ...OHV 6-in-line 
Bore x stroke .............s. 3.15 x 2.81 in. ..... 3.16 x 3.50 in. ..3.66 x 25 in. .... 2.94 x 2.99 in. 
Displacement ............... Pn cu. in. ......109.7 cu. in. ....115.75 cu. in, ....121.9 cu. in. 
Compression ratio .......... BEL uus EIS WE BST ovum SX i QUI wena, ood 
euo ea Britan rou o dauqubE Me ne 2-barrel .......Two SU ........ One 2-barrel ..... 2 l-barrel 
Power @ r.p.m. ............. 96 @ 6,500 ....... 98 @ 5,400 .102 @ 5,400 ..... 104 @ 5,300 
Torque (ib. ft) @ r.p. m. ..80 @ 3,600 ....... 110 @ 3,000 ....115 @ 3.000 ..... 117 @ 3,000 
Transmission ............... 5-speed ........... 4-speed ........4 SDEB cues: 4-speed 
Axle reti. «- cede osx esi AFET i IGE ocu os DAAL ues ux acis 3.27:1 
Tires: cos exaudi. b RR ENS Pirelli Cinturato Goodyear G8 ... Uniroyal Goodyear G-800 

CN SS Lu osa Rallye "T" .... 

Tire REBEL e. coxxemeoeem oon 165 SR 13 ........ 5.60 S-14 ......165 HR 13 ....... 155 SR 13 
Turning diameter ........... SD DE y enoe asa Bs TDEosexem xs RE: M. DEN waves vu: 26 ft. 
Turns, lock to lock .......... Did D. us umm Su EUM purune ex i JE os sm socxscacexzew zi bito 
Brakes ..2.:: s X x3 XX All disk ...........Disk/drum .....Disk/drum ......Disk/drum 
Fuel tank ..».i ewe Pee ewes EES Bab o uz. ili 44.5 gak o: ee L5 Rak quus. 11.6 gal. 
Curb weight .............. es ECKE E rcrum xvm moa 2,253 Ib; asa. 2,166 Ib; zn 1,925 Ib. 
TEST RESULTS 
Acceleration 0-60 m.p.h. .... 2. 14.7 sec. .......... 16.0 see, ...... 13:3 SOC: oun ex s 12.5 sec. 
Acceleration 0-80 m.p.h. .....25.6 sec. .......... 28.0 Sec. ..... 24-9 SEG! pinsy sii 23.0 sec. 
Acceleration 25-70 m.p.h. .... 14.6 sec. .......... lé het: . 19 Sere oe. as Qu. 13.3 sec. 
Braking distance 60-0 m.p.h. ..168 ft., 11 in. ..... 197 ft, Sin. .... 158 ft, 4 in. .....182 ft, 10 in. 
Brake-pedal pressure ........ 120 JB nasuwa exem Ego ID. sus ux cus DSD DD. seu xx cen 200 Ib. 
Max. speed—lane change ....69 m.p.h. .... DER TRB Re 2222.08 MPH vu ce ocu 64 TED, 
Max. speed—traffic weave ....36 m.p.h. . see MpD: 2 2-380 esses: dei BEDE. 
Average fuel mileage ........ 18.8 m.p.g. .......!5 6 mip.g. .....17.4 m.D.g. ...... 17.7 m.p.g. 
Price (basic) ............... $2,940 ,. rre rone See? s uu eus $3,365 ......... $2,995 
Price (as tested) ............ $3,125 eee: aces see wc cs Hep - MONA MEM Gass eae! $3,065 
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Treadmill pool > 


Easy on the kick, Olaf— 
you’re not going anywhere. 
Only the water moves in this 
pool—at up to two meters a 
second. That glass window in 
the side of the pool is for the 
coach, so he can spot flaws in 
his swimmers’ styles. The pool 
—22 feet long, 10 wide—is ina 


Stockholm high school. 


94 | POPULAR SCIENCE 


A R-r-o-o-o-m-m! 


Its interior looks like a jet- 
plane cockpit, but the AMX/2 
can't fly. In fact, spoilers 

keep its tail on the ground. 

A sports-car prototype, it has 

a midships V-8, with transaxle 
linking engine directly to 
wheels. Length is 171.5 inches 
height 43. Production version? 
Perhaps next spring. 


« Winged seat 


It'S better than angels' wings, 
says the Air Force of its new 
parawing. Built into an air- 
man's seat, this jet-powered 
device would open up on 
ejection, zip him away from hi 
disabled plane—at 85-90 1 
m.p.h.—to an area safe for 
pickup. There, he'd jettison th 
wing and parachute down. | 


Superbouncer 


CA makes this superpower 
ystron for troposcatter 
ommunications—bouncing 
gnals off the troposphere. 
enerating 1.5 kw at five 
gaHertz, the electron tube 
in reach halfway 'round the 
orld. It’s for radar trans- 
itters and microwave 

I mmunications. 


A Seagoing city 


Where will they build when the 
land is used up? On the water. 
This Buckminster Fuller float- 
ing pyramid could be built in a 
dry dock, towed into a river or 
harbor as a 6,500-person add- 
on community for a city. Prefab 
techniques and efficient design 
(central heating, air condition- 
ing, sewage) save money. 


Nucleonic teaching aid > 


Now you can irradiate your own 
chemicals. The $40 Union 
Carbide Minigenerator con- 
tains two radioisotopes that 
make any chemical that is 
poured into it radioactive. It’s 
for classroom demonstrations. 
Distributors: Sargent-Welch, 
Skokie, Ill., and W. H. Curtin 
and Co., Houston, Tex. 
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< Double-up parking 


Two-level parking doubles the 
number of cars that can fit in 

a space. Top and bottom ramps 
of this German unit pivot from 
the front simultaneously, tilt- 
ing down to load or unload the 
upper ramp (left in photo), up 
for the lower ramp (center of 
photo). Pushbuttons work the 
hydraulic device. 
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What's New 


Instant 3-D > 


For $18,750 you can have an 
Illustromat 1200. It turns 
blueprints into 3-D drawings. 
Using a gantry plus two sty- 
luses, the operator traces 
lines. A computer turns the 
information into a drawing on 
the plotting board overhead. 
Attachments enable it to make 
perspectives, shift viewpoint. 


< "Rise and shine” 


Every quarter-hour this French 
clock states the time. An- 
nouncements are recorded ori 
an endless tape, which starts 
and stops every 15 minutes. 
You can add a message, too— 
say, to wake you in the morn- 
ing. Perhaps: ''Leve-toi, téte 
de chou, il est sept heures’’? 
Ladriere, Nanterre, France. 


4 
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A Tape-writer for the blinc 


A braille ‘‘book’’ on a magnetic 
tape reel the size of a type- 
writer ribbon—that's Argonne 
National Lab's new develop- 
ment for the blind. “Played” 
(above), it produces 
patterns of raised dots on an 
endless plastic belt. A stan- 
| dard braille book is 50: times 
aS bulky as an ink-print book. 
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Front-wheel drive for a 
new small Fiat > 


Dut goes the old Fiat 1100-R— 
in comes the new, faster, 
roomier 128 (right). Its 65-hp. 
engine, with belt-driven 
overhead camshaft, sits 
transversely in the nose of 

the car. The four-speed 
transmission is bolted to 

the flywheel housing in the 
nnormal way, carrying the final 
Lirive in back of the crankcase. 
Unequal-length drive shafts 
work fine. The 128 has one 
dody style: a four-door sedan. 
I he larger model (lower photo) 
is Fiat's 130, powered by a 
V-6, its overhead camshafts 
also belt-driven. It delivers 
155 hp. for a top speed of 

112 m.p.h. The car has all- 
independent suspension and 
four-wheel power disk brakes. 


« Eye on the bottom 


Even pipeline inspectors have 
to be aquanauts these days. 

In the Grumman three-man sub 
(drawing, left), they’ll travel 

at up to five knots to inspect 
offshore installations. Some- 
thing need a close look? They 
can rest on the bottom or 
straddle a pipe on sponsons, 
which house the batteries. 
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Wet New 


Pull power > 

Haul a million pounds, anyone? 
This tractor does just that. 

It’s made for jockeying Boe- 
ing’s giant 747 transport 
around airfields. All four wheels 
are steerable, from driver 
positions fore and aft. Speed: 
20 m.p.h. Power: Cummins 
500-hp. diesel. Pierce Pacific, 
the maker, calls it the T-2000. 


< Air lift Turned-on mosaic y 
English cars may get a lift out Say good-bye to outdoor neon 
of this device—an air bag that signs, says Japan’s Matsushit 
slips under the tail of a vehicle Electric. This mosaic display 
stuck in mud, sand, or snow. system reads any pattern and 
Inflated from the exhaust, reproduces it on 288 panels— 
it lifts the vehicle four feet in color, yet. Behind each panel 
in 20 seconds, so planks can are four different-colored | 
be shoved under for traction. fluorescent tubes, controlled 
It's from the Royal Aircraft Es- by a tape, that turn on to 
tablishment, Cardington. produce up to 16 colors. 


I 
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Sky escalator > 

Going up while going down, 
this continuous-loop ladder 
carries men and supplies to 
and from a hovering copter. 
Moving four to five feet a sec- 
ond, it can transfer 16 men 
ind 2,000 pounds of cargo in 
' eight minutes. U.S. Army 
latick lab calls it a Lowering/ 
Retrieval System. 


Bucket for Baby 


'ants need protection, too, 

ys General Motors, and 

re's their answer: a plastic 
cket seat for tots up to a 

ar old. It's held in place by 

standard seat belt, with Baby 

ing backward. The seat can 
used for other things, too: 
‘ading chair, play seat, or 
iay-from-home sleeper. 


Foiled by a wing > 

rand touring racer? No, it's a 
Ghia experimental body on a 
Lancia chassis. The airfoil 
holds the tail down at high 
speed—but retracts into the 
body at the push of a cockpit 
tton, converting the machine 
om a competition-type car to 
a fast tourer. Wing angle 

can be altered by a lever. 


* River runner 

No props, no rudder—this Navy 
assault boat is hurled for- 
ward by three Buehler water- 
jet pumps, driven by gas- 
turbine engines. Built for 
river warfare, it can travel 

in shallow water, get up on 
plane for speed. The hull is 
fiberglass, heavily armored. 
Sikorsky built the craft. 
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Big A: a stack of panels 
and a bag of bolts > 


Bolt together some curved 
aluminum panels, and you end 
up with this self-supporting 
A-frame vacation home. No 
trusses, no beams, no sup- 
ports. The panels form roof, 
ceiling, and sides. For year- 
round use, they're insulated 
(as are end walls, windows, 
and glass doors). Snow and 
high winds? The parabolic 
design shakes them off. 
Materials—aluminum and 
painted steel—eliminate 
problems of termites, rot, and 
fire. Standard size is 32 feet 
long by 23 wide by 18 high. 
A built-in staircase goes to 
the second floor. Leisure 
Homes Corp., 2 N. Riverdale 
Plaza, Chicago 60606, says 
it'll sell for $6-8,000. 
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T-tailed two-seater 


Swing up the cabin doors an 
you can fish right out of th 
cockpit of Thurston Aircraft 
new amphibious TSC-1A. Calle 
the Teal, the T-tailed twe 
seater has just gone into pr 
duction, will sell (when FA 
certification is received) fc 
$15-16,000. A 150-hp engin 
takes it along at 120 m.p. 


«-Low-light looker 


Who needs sunlight? With this 
ITT light-amplification device, 
a dimly lighted subject, like 
the photo of the deer in the 
background, shows up bright 
and clear on the face. The di 
vice operates many hours, 
says International Telephone 
and Telegraph, off ordinary 
flashlight batteries. 


For docking 5,000 feet 
lown in “inner space" > 


Like a spaceship docking with 
another spacecraft, this deep- 
submergence rescue vehicle 
(DSRV) can descend to 5,000 
feet to dock with a disabled 

- Sub and take off its crew. A 
ensitive guidance system, de- 
veloped by MIT, enables the 
pilot to set the DSRV's bell- 
shaped transfer passage over 
the sub's escape hatch with a 
maneuver accuracy of one or 
wo inches. Within the 50-foot- 
long craft are three eight-foot 
spheres: one for its two- or 
three-man crew; the others, 
jassenger compartments that 
iold about 24 survivors of the 
disabled sub. Built by Lock- 
heed Missiles and Space Co., 
the DSRV is now being 
tested by the Navy. 


dH ia. | |. «Wedge on wheels 

> TM . A Don't bother opening doors to 
get in the Holden Hurricane. 
There are none. Just step in, 
sit down, and touch a button. 
Elevator seats lower you 10 
inches to a semireclining po- 
sition and the roof closes 
down above you. The 
midships-engine Australian 
car was made by GM-Holden. 


Picture-on-the-wall TV 4 


Is flat-panel wall TV here? 
Reports PS electronics editor: 
"A step closer with Panasonic 
experimental system. Vertical 
and horizontal electrodes in 
image plane form 52,900 
picture elements at crossing 
points. Unit gives sharp picture 
but low brightness. Panasonic 
is continuing research.” 
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j Floating-ball testers » 
W 4 CAV Count the floating balls in 
' ! | these testers—they'll tell you 


| the state of your antifreeze 

FOR YOUR CAR (left photo of two) or the de- 
gree of charge of your battery 

(right photo). Both work on 

warm or cold engine and bat- 

tery. At auto or variety stores, 

or write AccuTech Ind., Box 

426, Hopkins, Minn. 55343. 


« Electronic speedometer 
Forget the flexible cable with 
this speedometer—it’s elec- 
tronic. It accurately reads 
speeds (and miles), even at 
20 m.p.h. and under, says the 
maker. Illuminated dial; 

easy to install; fits all trucks 
and buses. Engler Instrument 
Co., 250 Culver Ave., 

Jersey City, N.J. 07305. 


« Lightweight flywheel 
Weighing in at under six 
pounds—1114 pounds lighter | 
than the stock VW flywheel— -4 
this unit can be used with any 
1500 or 1600 VW 200mm 
pressure plate and disk. The 
flywheel helps acceleration 
but kills smoothness at idle. 
Crown, 858 Production PI., 
Newport Beach, Calif. 92660. | 


v Winning carburetor 


Radical four-barrel carb—most 
effective ever devised for 
NASCAR racing—won first, 
third, and fourth places for 
Ford at Daytona. The Holley 
4500 has two accelerator 
pumps that feed primary and 
secondary systems simultane- 
ously, and big air horn with 
four identical venturis. 


Space-age rally clock 

You can have a Greenwic 
Mean Time clock just lik 
those in Gemini spacecraf 

(except for the dial). Acc 
tron's Rally Clock feature 
1/100-of-a-minute indicato 
marks and a front-settin 

from a tuning fork. $19 

Bulova Watch C 
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control knob. c. 


What's New} 


FOR YARD 
AND GARDEN 


A Mow power to you with 
this new electric rotary 


Power is what you get with this 
new rotary mower—highest 
power of any 18-incher, claim 
Skil engineers. A 10-amp, 
high-torque motor spins the 
single blade at 4,300 r.p.m. 
Features include: seven cutting 
heights set by quick-select 

flip levers; easily attached 
grass catcher (top photo, 
above) with easy-dump zipper 
opening; extension bracket to 
keep cord clear of unit; col- 
laapsible handle for compact 
storage. A latch locks the 
handle (lower photo) so it can't 
travel more than a few degrees, 
oreventing the machine from 
rolling back on push-pull 
mowing or on slopes. Weight 

of the Skil 18: 48 pounds. 
Price: $104.95 


= 


Tractor cabin the round A 


Give your garden trac this 
oval, 360-degree-vision cab 
and you'll shield yourself 
from noise, sun, and weather. 
Plastic windows stay closed 
for winter warmth, open for 
summer breezes—or can be 
removed, leaving only over- 
head shelter. $159.95 from 
Hayti Industries, Hayti, S.D. 


Do-everything grill > 


Close the hood. Both grids 
cook over the coals. Open it. 
Now the hood is a windshield, 
the upper grid a warming rack. 
Remove the post. It’s a table 
grill that fits in your trunk. 
Remove the grids. It’s an ice 
bucket. Red-enameled steel, 
18 inches in diameter. $29.99 
(plus shipping) from Sears. 
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What's New 


IN OUTDOOR 
RECREATION 


V Sixty-second tent 


A minute from the time you 
take this tent out of your car 
trunk it's fully erected. No guy 
ropes—it's self-supporting on 
aluminum tubing. Material is 
high-strength duck. Doors and 
window close from inside. 
Eight by 11 ($150) and 12 by 
15 ($200). Fabric Structures, 
Box 1771, Ardmore, Okla. 
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Thirst quencher » 


Pool owners won't go parched 
with this floating plastic bar. 
It holds colas for the kids, and 
possibly something more in- 
vigorating for Dad. A metal 
stand converts the bar into a 
poolside cocktail table. It 
measures three feet across. 
Red Coat, 3601 Oak Drive, 
Dallas, Tex. 


e E n < Dune-buggy kit 


| l a | Build your own car, says Sears 
` À | gt. With their new fiberglass body 
; i eS plus a used VW chassis, the 

mail-order people say you and, 
an assistant can put together : 
dune buggy in four weekends. 
Total cost: $1,100-$1,200. 
Bodies come in 10 colors. 
Fancy-up customizing parts art 
also available. Sears, Roebuck 
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Iceless ice chest > 


An ice chest with no ice— 
that’s the Kol-Pak. There’s a 
special refrigerant in the lid. 

You slip it into your freezer for 
a few hours to “‘charge’”’ it, 
drop it on the chest. It keeps 
contents ice cold for 24 hours. 
Chest comes in two sizes, for 
$3.29 and $4.89. Divajex, 528 
E. Alton St., Santa Ana, Calif. 


Inner glow > 


You can bring the outdoors 
indoors with the Astrodome 
skylight. Optional on Barth 
Continental trailers, it’s 43 
inches square, made of two 
layers of Plexiglas: an outer 
one of blue, an inner of white. 
It filters out glare, provides 
diffused interior light. Barth, 
Inc., Milford, Ind. 46542. 


p 


. Volts bike Fisherman's friend » 
Quiet's" the word for this Go to sleep. With your fishing 
üini-bike. That's because it's rod set in the Striker holder— 
lectric, runs off a 12-volt in the ground, on a dock, on 
attery. Normal speed: to 20 your boat—trigger action will 
1.p.h. (but can be raised to set the hook if a fish bites, and 
O). Distance: 50 miles on a spring action will keep him 
harge. Cost: $169. Not for hooked. Want to play the fish 
ighways. California Jet yourself? Just lift the rod 
larine, 1801 Ave. of Stars, out. Mackenzie Strikers, 
os Angeles 90067. Grants Pass, Ore. 97526. 


« Convert-a-bile 


A couple of box-end wrenches 
and a wheel kit turn the Polaris 
Playmate into an all-season 
vehicle. Just unbolt skis, bolt 
on wheels. Converts in five 
minutes. The maker says 

the ''convert-a-bile"' is highly 
maneuverable and safe to 
drive. Twelve engine options— 
from 147cc to 399cc. 
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A No-sweat record changer 


It's prewired, base-mounted, 
cartridge-installed, and dust- 
protected—ready to plug 

in, to feed beautiful music to 
your amplifier, radio, TV, or 
tape recorder. Features: high- 
output diamond-needle ceram- 
ic cartridge, single-lever 
cueing and pause control. 
Garrard X-10 Module, $52.50. 
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Notes on the go » 


Great for people on the move, 
the Ampex Micro 7 cassette 
recorder tapes memos and 

letters. Students will dig it for 
taking classroom notes. 

It has remote-control micro- 
phone, earphone, meter /bat- 
tery indicator, external 

power input, automatic record- 
level control. $89.90. 


« Shirt-pocket multimeter 


You're in solid making mea- 


surements with this solid- 
state VOM. Battery-powered 


Triplett 310-FET weighs 


14 ounces. Ranges: DC volts 
(six), .3 to 600; AC volts (five), 
three to 600; DC milliamperes 
(two), .12 and 1.2; resistance 
(four), one ohm to 5,000 
megohms. $70. 


Lazy man's box » 


Stay in your easy chair, Dad. 
With this Cybernet device you 
can control the sound volume 
of your TV without moving. 
Actually, it's a radio trans- 
mitter that hooks up to 

your set. A transistor radio 
next to you picks up the signal. 
$29.95 from Infinite, Inc., 

Box 924, Cocoa Beach, Fla. 


Anything music generator | 


Want to turn a wall, ceiling 
door, table—anything—into | 
speaker? Try this tiny (twe 
inch-diameter) reproduce! 
Attached, it makes any surfac 
a speaker. It handles 3 

watts without objectionabl 
distortion, comes with six-foc 
cord that connects to amplifie! 
$7.95 from Lafayette Radic 
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A better pointer 
ist rest a drill in the trough 
‘the Per-Fec Drill Sharp-Ner. 
ou get quick, controlled, 
multaneous sharpening of 
ie point's cutting edge 
id removal of the heel behind. 
sells for $4.95 from 
ie T. W. Simpkins Co., 
510 Montana, 

Paso, Tex. 79903. 


wivel-head portable vise » 
Take this swivel-action vise 
right to the job. It locks 
in place with a nonmarring 
acuum base. The head swings 
to any working angle; jaws 
open to three inches. Model 
400 Vacu Vise weighs five 
pounds, stands 61^ inches 
high. $16.95. General Slicing 
Machine Co., Walden, N.Y. 
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TUNGSTEN CARBIDE | 
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A Tough-tipped blade 


The same blade for tough, 
general cutoffs and also for 
fine finish cuts on cabinetry? 
So says the maker. Welded 
tungsten-carbide tips combine 
long life with speed, accuracy, 
and smoothness. It’s $10 
(either 714- or 615-inch) from 
Contour Saws, Inc., 1217 
Thacker St., Des Plaines, lll. 


Follow-the-leader carver A 
Be your own Michelangelo: You 
can duplicate carvings easily 
with this two-level machine. 

As a stylus follows the 
contours of the object on lower 
table, router above plays 
follow-the-leader. Both tables 
are movable. Without router, 
about $75 from Hobbi-Carve, 
21SW4St., Osseo, Minn. 55369 
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To paint an average house in half a day, all that’s 
needed is shown here: a small trailer with engine, 
compressor, high-pressure spray equipment; several 


gallons of paint; and a practiced ‘‘applicator’’ like 
Jerry Kader, who developed the Hydraposit system 
now being backed by a major paint manufacturer. | 


ge 


They Paint Your House 


New airless spray system 
gets the job done faster, 
cheaper, and perhaps better 


By JACKSON HAND 


F a man offered to paint your house in 
half a day and charge you less than $200 
for doing it, what kind of setup do you 
think he’d bring along to do the job? 
Maybe eight slapdash painters—two for 
each side of the house? Some kind of a 
derrick outfit and a truckload of noisy, 
untidy equipment, heavy enough to ruin 
your lawn? Some cheap, gimmicky paint, 
guaranteed to last until the man got safely 
out of the neighborhood? 

Actually, none of these. Instead, one 
man. One little trailer hooked behind a 
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passenger car. A paint made by a nation- 
al manufacturer, with a five-year guaran- 
tee. The man backs into your driveway 
about eight a.m., and if you have a typical 
three-bedroom-or-so house, he’s gone by 
lunchtime, leaving a new look. 

All you pay is about $8 a gallon for the 
good-quality paint, plus about $8 a gallon 
to get it applied. 

There’s no gimmick—except that we’re 
talking about the body of the house only. 
And Sapolin Paints, backer of the system, 
takes pains to make this clear. The deal 
includes the body of the house and same- 
color trim. It doesn’t include window 
sash, or accent-color trim, or prepaint 
preparation. These details you handle 
yourself. 

The system is so simple and gimmick- 
free, in fact, that it is all done with stan- 
dard equipment available from any indus- 
trial supply house handling heavy-duty 


Key to speed and efficiency of the system is airless 
spray through this gun—at pressures so great you 
could blow a hole through your hand if you squeezed 
the trigger at the wrong time. For that reason, gun 
has a lock to prevent accidents. Fan of spray from 
tungsten carbide nozzle makes sharp outlines. 


Cornices, downspouts, and other nuisance areas are 
speedily covered—a major advantage when trim is 
the same color. When trim is a different color, 
good control afforded by this equipment iets you 
work right up to overlap point with ease. Gun can be 
held at any angle, using spray fan like paintbrush. 


Between Breakfast and Lunch 


painting equipment. It uses an S12D en- 
gine from Wisconsin Motor Corp., Mil- 
waukee. The compressor is an S25H from 
the R. K. Lindsay Co., Everett, Mass. 
The spray equipment is from the Gray 
Co., Minneapolis. 

Airless spraying. This is the key to all 
the speed and efficiency. Nothing comes 
out of the nozzle but paint—under 90-100 
pounds of pressure, in fantastic quanti- 
ties. Coverage is heavier than you'd get 
with air-spray or brush painting. The high 
pressure drives the paint into cracks and 
corners you'd never reach any other way. 

A critical feature of airless spray is its 
relatively drift-free performance. ‘The 
paint is driven hard against the surface; 
it doesn't semifloat on a current of air. As 
a consequence, the paint doesn't bounce. 
It doesn't waft off on vagrant breezes. 
Holding the fan of spray edgewise to any 
strong wind cuts drift even when weather 

continued 


Finished job: the only place on this house where 
Jerry Kader and trainee Lee Robinson had to use a 
brush was around the pediment molding over the 
door. Incidentally, they took down outdoor lamps, 
mailbox, and other fittings for a thorough job, just 


conditions for painting are pretty bad. 

Excellent control of the spray is possi- 
ble because of its clean, sharp-edged fan 
shape. This conformation lets you work 
close to other-color trim with little over- 
spray. 

Step by step. Ideally, the Hydraposit 
system involves four steps. 

e First, the applicator comes around 
with a water-spray outfit and washes the 
house—but good. Under pressures up to 


Paint goes on so fast that a good man spends more 
time moving ladders than he does applying paint. 
Kader encourages trainees to work as far down as 
possible beside the ladder to minimize moves. One 
pass with the gun covers thick and smooth. 


High-pressure spray drives paint into cracks, making 
it ideal for masonry as well as for striated siding 
materials, shakes, and other tough jobs. You can 
us ally lay on enough paint in one coat to do the 
job, even on rough surfaces such as brick. 
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90 pounds, water-blasting with a solution 
of Soilax not only washes off dirt but 
actually blows off loose paint. It reaches 
dirt in cracks, behind downspouts, under 
edges, and other places impossible to 
reach with ordinary garden-hose spraying. 
It leaves a surface so clean that paint ad- 
hesion is the best possible. 

e Next, you or a contractor go over the 
house and take care of sanding, scraping, 
popped nails, split boards, and other 
physical damage. You do the spot-prim- 
ing yourself, too. 

@ Now the Hydraposit applicator re- 
turns with his spray and puts on the 
equivalent of a coat and a half of good 
latex paint. 

€ Last, you or a hired painter paint 
nonmatching trim and windows. 

There are sometimes variations in the 
procedure. Some Hydraposit applicators 
prefer to wash the house after preparation 
work is taken care of, and then (since la- 
tex paints go on over damp surfaces) fol- 
low with painting. This puts the whole 
job in one trip. 

Out goes the paint brush. A painter 
dreamed up the idea and developed the 
system. He is Jerry Kader, a 30-year-old 
New Jerseyite who has been a profession- 
al painter since he was about 20. He just 
got sick of spending a week on the same 
house—and started looking into spray 
equipment. 

After a lot of on-the-job experimenta- 
tion, he perfected the little trailer full of 
equipment and the technique. At first, he 
gave the customer his own choice of paint; 
the home owner went down to the paint 
store and bought it himself. Kader just 
charged him for putting it on the house. 
Then Sapolin Paints heard of his success 
and got together with him on a deal that 
carries a five-year guarantee for both ma- 
terials and labor. 

About 35 applicators now work under 
franchise from Kader, and the number of 
Hydraposit agencies is spreading among 
Sapolin dealers across the country, about 
as fast as men can be lined up and trained 
to run the equipment. Most people in- 
volved with the system feel that airless 
spray is the best way to put paint on a 
house and that the time will come when 
half-a-day's work and a couple of hundred 
bucks will be the standard deal for the 
average house. 
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Brakes on car and trailer smoke in a 
panic-stop test. at Riverside Raceway, 
Calif. Rig stopped in the same distance 
s the car alone, at speeds up to 60. 


What You Should Know About 


TRAILER BRAKES 


By V. LEE OERTLE 


How do you design a trailer brake 

that will: hook up easily to a car, 
synchronize with car brakes for safe 
panic stops, work separately from the 
car brakes if desired, and lock if the 
trailer breaks loose? 

Trailer manufacturers use six dif- 
ferent braking systems, which sug- 
gests that there is no ideal answer. 
Roughly speaking, trailer brakes are 
either hydraulically or electrically 
operated—from the car or from the 


trailer tongue. How do they differ? 

Hydraulic trailer brakes. These use 
the same standard parts as a car. Like 
automotive brakes, they're virtually 
trouble-free, require no more than 
routine adjustment, and can be ser- 
viced by any garage mechanic. A 
built-in device that locks the trailer's 
brakes if it tears loose is another plus 
for hydraulics. 

When the trailer-brake control is in 
the car, however, hydraulic brake lines 
are less convenient than electric wires. 
Hydraulic lines are bulky, more diffi- 
cult to hook up and disconnect, and 
Continued 


JULY 1969 


F eee er 


ae n 


can leak at couplings. Control comes from 
the car’s brake line, which must be tapped; 
if the trailer breaks away, it rips off the 
connecting hose, letting car-brake fluid 
escape. Cars with dual brake systems— 
and all those less than five years old have 
them—still lose only their rear brakes. 
That leaves the front ones to stop the car. 

Car manufacturers don’t like to see an 
extra burden thrown on their brake sys- 
tems. 'Trailer-brake makers respond that 
they've had no reports of trouble from 
overloading a car's brakes. 

Electric brakes. These have flexible con- 
trols. One system has a switch that clamps 
onto the car's brake pedal, another taps 
the car's master cylinder, a third gets its 
signal from the stoplight switch. All elec- 
tric brakes controlled from the car have 
separate hand controls that activate the 
trailer brakes separately. On slippery 
roads or twisting downgrades, it's often 
safer to give just the trailer brakes a touch; 
the pros who haul mobile homes do it all 
the time. 

Synchronizing hydraulic car brakes 
with electric trailer brakes is more de- 
manding than synchronizing two hydrau- 
lic systems. "That's why all car-mounted 
electric-brake controllers have time-delay 
adjusters in the form of variable resistors. 

Electric brakes are considered to be 
touchier than hydraulic, require more fre- 
quent adjustment, and tend to overheat 
more readily with heavy use. They also 
lack a built-in breakaway device to lock 
the trailer's brakes if it tears loose—al- 
though separate breakaway switches are 
available as an accessory. The breakaway 
switch is wired to a separate trailer battery 
that holds the brakes on for about 15 min- 
utes. By then you should have the wheels 
safely chocked. 

A few makers of tandem-axle trailers 
put hydraulic brakes on one pair of 
wheels and electrie brakes on the other, 
for added safety. 

Surge brakes. These are entirely inde- 
pendent of the car. "Their controllers, 
mounted on the trailer tongue, work by in- 
ertia: When you brake the car, the trailer 
tries to keep going and presses forward 
against the hitch. In the hydraulic surge- 
brake system, this forward pressure acti- 
vates the plunger on a master brake cyl- 
inder. In the electric system, inertia 
closes a mercury switch. 
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Surge brakes require no hookup to the 
car, pose no synchronization problem, 
and have integral or accessory breakaway 
devices. They can be activated by ran- 
dom jerks caused by driving over rough 
roads, however, and both systems have 
damping devices to reduce controller sen- 
sitivity. Surge brakes are not made to be 
operated separately from the car, nor do 
they work when you're backing the rig up 
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Your brake pedal, or inerti 
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1. Controller on car steering column contains tra 
er-brake switch. Pressure on car brake pedal forc 
hydraulic fluid from master cylinder against switc 


Moving controller handle brakes trailer only. 
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CONTROL BOX 


STOPLIGHT 
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dash-mounted box works trailer brakes separate 


4. Mercury inside switch surges forward, clos! 
trailer-brake circuit when car slows sharply. Tilti; 
box matches switch sensitivity to trailer weig 
| TO TRAILER 


TO CAR 
BRAKES 


TRAILER TONGUE 
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Se 
3. Stoplight switch, operated by car brake ped: 
triggers trailer brakes through relay. Handle « 


and apply the brakes of your automobile. 

Trailer-brake accessories. Every trailer 
with electric brakes should have a break- 
away switch. This small box mounted on 
the trailer tongue has two spring-loaded 
contacts held apart by a pin. The pin is 
attached to the car bumper by a loop of 
wire. If the trailer breaks away, the wire 
yanks out the pin and lets the contacts 


switch is easy to install, costs under $10. 

You can add a separate control to the 
system that operates hydraulic trailer 
brakes through the car’s rear-wheel brake 
line. It’s an extra brake pedal, mounted 
next to the regular one. Pressing the 
extra pedal squirts hydraulic fluid through 
a plastic hose to the slave cylinder on the 
trailer tongue, activating the trailer brakes 


close the brake circuit. A breakaway without affecting the car brakes. H: 


ctivates four electric, t two hydraulic trailer-brake systems. 


TRAILER-BRAKE a 
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2. Two-position foot switch, clamped onto car brake 
pedal, directly controls electric trailer brakes. Light 
pressure on lower part of switch works trailer 


brakes only; heavier pressure on upper part operates 
car and trailer brakes together. Electric brakes 
use electromagnet instead of usual cylinder. 


HOW THE SIX TRAILER- BRAKE SYSTEMS COMPARE 


Biankeway 


Device 
| Car ain Car master- brake 


Separate Trailer 
Braking Possible? 


Controller 
Activated by: 


Controller 
Attached to: 


Controller 
Mechanism 


Hydraulic switch 


ELECTRIC 


iind 


! 
— Car stop ight 


switch 
Optional 


6. Trailer tongue, linked to hitch, rides forward 
when car slows sharply. Arm operates master cyl- 
inder of trailer brakes; shock absorber bolted to 
it damps jiggles. Breakaway chain locks brakes. 


H Hydraulic cylinder 


6 Hydraulic cylinder 


5. Hose joins car's brake system to hydraulic slave 
cylinder on trailer; slave mechanically activates 
master cylinder of hydraulic trailer brakes. Break- 
away pulls chain on handle, locks trailer brakes. 
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PS REPORT: 


Our hard-to- 
please panel 
tried out five 
major brands of 
shavers—cord 
and cordless. 
Here’s our 
report—315 
shaves later 


NORELCO CORD 


: DOES ES 
33 -- ls s 
em 1 A 
L| NS r 
pin 3 | 
t : € Ioa 1 
1 ^ 
7 f P m 
t ] E o hi 
A : 
1 =" 


SCHICK CORD 


f 
SUNBEAM CORDLESS SCHICK CORDLESS 


What We Learned About 


By EVERETT H. ORTNER 
PS Consumer Information Editor 


j used to be a shower-and-shave man— 
stand dripping wet at the bathroom sink, 
lather up, scrape off the whiskers with 
my trusty double-edge safety razor. No 
more. I'm electric now, converted by six 
weeks of exposure to electric shavers, as 
one of a nine-man PS panel that tried 
five leading brands, cord and cordless, to 
see which ones did the best mowing job. 

Our votes are summed up on the chart 
on a following page. Remember, however, 
that the scores are averages of all votes, 
and that within each average are both high 
and low votes. Sometimes a shaver that 
averaged lowest on a particular feature 
scored highest on one man's scorecard. 
That shaver was just right for him on that 


114 | POPULAR SCIENCE 


feature, as it may be for you—and just as 
a high-scoring shaver may be wrong for 
you. 3 

We found that we could not predict 
from any shaver’s mechanical features how | 
it would actually perform. Eight of our 
10 shavers had oscillating cutters that 
shuttled back and forth behind slots or 
holes. Two had rotary blades that spun 
behind slots. All combinations worked - 
well. Nor did we find, generally, any dif- 
ference in performance between cord or 
cordless models. 'The major difference 
(besides cost) is convenience: The cord 
type anchors you to an outlet; the cordless 
type lets you shave anywhere. 

Various shavers offered different fea- . 
tures of interest. The Schick's head guard 
is part of the body and snaps open and 
closed. The Schick cordless has a solid- 
state “power adapter" that permits you . 
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REMINGTON CORD 


RONSON CORDLESS 


ELECTRIC SHAVERS 


to run the shaver off an outlet without 
waiting for the batteries to recharge. 
(This feature is also found in the Ronson 
22201, a 110-220-volt model we did not 
test.) Sunbeam's cordless, too, can work 
off AC. Norelco claims for its cordless “‘al- 
most twice as many shaves per charge as 
any other rechargeable.” Remington and 
Schick offer cutter adjustability—the abil- 
ity to move the blades closer to the outer 
case (for closer shaves) or farther away 
(for less skin irritation). Sunbeam, Ron- 
son, and Norelco offer special trimmers 
for sideburns, mustache, and back of neck. 
Norelco has a voltage selector (110-220), 
and operates on either AC or DC. All 
models offer on-off switches. 

What percentage of shaving-age males 
shave electrically? Norelco researchers 
say 35 percent. And they estimate that 
8.5 million shavers were sold in 1968 for 


NORELCO CORDLESS 


REMINGTON CORDLESS 


$170 million. A 10-percent increase is 
forecast for 1969. Shavers have come a 
long way since Col. Jacob Schick brought 
out the first model in 1930. 

Now, on to performance. Our panelists 
used each brand of shaver—cord and cord- 
less—for one week, switching models daily. 
At the end of the week, they filled out a 
report and started on two new shavers. 
They rated each shaver on nine factors. 

Shaving speed. This, it turned out, was 
linked to closeness of shave. Shavers that 
worked faster also gave a closer shave— 
or possibly vice versa. 

Closeness. A shave approximating that 
given by a good blade razor would be the 
ideal. Our general feeling is that electrics 
don’t quite make it—but come close. With 
a light or light-colored beard, the differ- 
ence is unimportant. 

Continued 
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How They Compared: PS Shaving-Panel Report 


SHAVING FREEDOM FROM 
i SPEED CLOSENESS PULLING ( 
NORELCO Cord 35T ($25.95) 
C Cordless 45CT ($37.95) » 
REMINGTON Cord 300 ($25.38) 
Cordless 800QC ($36.45) 
"T Cord 700 ($24.95) 
RONSON Cordless 22202 ($32.95) 
SCHICK Cord 2100 ($22.88) NES 
Cordless 2300 ($26.88) [EZ 
SUNBEAM Cord 707 ($20.95) ERA 
Cordless 808 ($28.95) | 726 


Figures above are numerical translations of panelists' ratings: Excellent, Good, Fair, Poor. For averaging pur- 


Measuring noise level: 


All shavers were placed at 
same distance from General Radio Sound-Level 
Meter. Meter converts noise to an electric signal, 
amplifies it, gives reading in decibels (db). 


CORDLESS MODELS—SOUND LEVEL (DB.) 
O 10 20 30 40 50 60 70 80 90 100 
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CORD MODELS—SOUND LEVEL (DB.) 
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Trimming ease. No shaver—even those ^ 
with special trimming devices—excelled 
here. The two of us with mod walrus mus- 
taches found that scissors are still best 
for pruning. 

Freedom from pulling. Every so often, 
every razor will grab a bristle and, with- 
out cutting, give a little tug. Unpleasant. 
Some did it more. 

Freedom from irritation. Irritation is 
what happens when you have to scrub 
back and forth to get a proper shave. Or 
when the cutters abrade the skin. Getting 
used to a shaver helps. 

Handling feel. Pretty subjective, this. 
Nonetheless, important. 

Noise and vibration. Would you believe © 
that a few inches from your ear, an elec- 
tric shaver can come close to producing 
the noise effect of a motorcycle in the 
street? It's true. 

Cleaning ease. All shavers come with 
brushes and should be given minor clean- 
ing daily. For most, this was a simple, 
quick chore. 

Adjustability. Two shavers (Remington 
and Schick) could be adjusted for close- 
ness. Schick also offered a speed control, 
for which we saw no special value; we 
found the fastest setting best. 

And here are a few general conclusions: 
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poses, we gave 4 points for Excellent, 3 for Good, 2 for Fair, 1 for Poor. 


We found (to get back to a theme we 
touched on before) that ratings ean be 
misleading. Even the shaver that did poor- 
est overall had its champion, the guy who 
thought it was fine. Which shows that you 
can't go out and buy the top-rated shaver 
and automatically find satisfaction; you 
may be disappointed in its performance. 
Nor can you overlook the bottom-rated 
one; its characteristics may just match 
your face. The answer: Try as many as 
you can; make sure you can return a 


shaver to the dealer if you don’t like it. 

We came away with some other impres- 
sions, too: Electric shavers are getting 
better all the time. Some of us with models 
two or three years old were surprised at 
how much better the corresponding new 
models were. We were impressed with the 
handsome designs. We wished they would 
trim a little better. And finally, we won- 
dered if, maybe—just maybe—an ap- 
proaching age of beards might not soon 
make them all obsolete. EB 


The past: Romans of 2,000 years ago used this 
razor—and that was an improvement on the still 
earlier practice of plucking out face hairs one by one. 


| The future? Even rechargeable shavers may be out. 
Here a wafer-thin experimental ‘‘energy paper” cell 
is activated by water before going into a Norelco. 
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With only a small down payment, you, too, can order a 
bike in a box. Our expert tells you what to expect 


SR125: New Mail-Order 


By JIM DAVIS 


Ever heard of a motorcycle with the 
unlikely name of Puch (pronounced 
“Pook”)? One of the largest-selling bikes 
in the U.S., it’s made in Austria by the 
Steyr-Daimler-Puch Co. You can bet 
that they know how to build bikes—Daim- 
ler made his first motorcycle way back 
in 1885. 

Anyway, you Aave heard of Sears, Roe- 
buck, right? Sears sells the Puch under 
their name, and each bike carries a tag 
that says: Order replacement parts by 
mail or through our retail stores. 

I ordered the bike from their big cata- 
logue, and several days later a truck 
pulled up and a giant carton was unload- 
ed—my motorcycle in almost ready-to-go 
condition. In less than two hours, I was 
firing the engine up. 

Everything about this motorcycle is 
an example of fine Austrian craftsman- 
ship. Welding is immaculate, castings 
superb, paint and chrome flawless. It 
looks great—but it's performance that 
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Beauty from Austria 


counts. I was eager to get it broken in. 
Standing still, it looked awful fast! 

Power to make the rear wheel go 
around is supplied by a piston-port two- 
stroke engine displacing 123.5cc and pro- 
ducing 12 hp. at an easy 7,000 r.p.m. 

Pros and cons. There were things I 
liked and things I disliked about the 
Sears 125. Let's start with what I liked. 

Pull the gas cap off this bike and 
you'll find a neat little measuring device 
built right into it that tells you how much 
oil to put in for each gallon of gasoline. 
No longer do you need to be a whiz at 
calculus when you pull up at a gas sta- 
tion to feed the horses. 

I liked the large, comfortable dual seat 
that seems to be a rarity on modern bikes. 
It's fitted with a strap for the passenger 
to hold onto, and a chrome bumper that 
sheuld keep the seat from ripping if the 
bike ever falls over. I also liked the gill 
slits in the rear of the muffler shell to make 
extraction of spent exhaust gas clean and 
quick. And I thought the choke lever 
that pops open automatically after the 
engine has started is a nice touch. 


oe 


Fully assembled bike has excellent roadability, good brakes, and a top speed of 72 m.p.h. 


2Sunburst-pattern fins on the SR- Rear-wheel suspension units are Brakes are healthy size for bike's 
[125's cylinder head, says author not unlike the load levelers you weight. Finned drums at the front 
LJim Davis, are the most beautiful find on some automobiles. There and rear wheels have one leading 
tthat he's ever laid eyes on. are extractor gills on tailpipe. and one trailing shoe inside. 


As for things that could have been bet- 
ter: Surely it was some practical joker at 
the Puch factory who designed the fork 
lock for the SR 125. 'The way he's ar- 
ranged it, you can neatly break off the 
key. Just leave the key in the fork lock 


after unlocking the bike, and then turn 
the handlebar—half the key falls to the 
ground, leaving the other half stuck in 
the lock! 

The kick starter, unhappily, was de- 
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Skil 1631’s 15-inch blade is just right for aver- 


age home jobs, but 20- or 24-inch bar and chain 
is available. Saw has good balance and smoothness. 


Profile of saw shows clean lines, removable top 
access plate, carburetor-adjustment points, and 
fins of vertical cylinder. Castings are magnesium. 


With top plate off, plug and air cleaner are exposed 
for service. Screwdriver points to one of two 
Carb-mixture screws. Instructions are on plate. 
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PERSONAL-USE REPORT 


Two Hot 


This Chain Saw 
Is Sm-o-o-th 


Pick up the new Skil 1631 chain saw; 
eye it, heft it, and try it for feel and 
balance. You'll probably like it. A work- 
out on a cutting job could make you like 
it even more. It did me. The styling is 
clean, sleek, and lean for tight-in cut- 
ting. An all-magnesium outer housing 
wraps snugly around the crankcase and 
vertically oriented cylinder. Spark plug, 
high-tension wire, and air cleaner are con- 
cealed under the top plate. 

The big surprise comes when you start 
this saw. 'There's no lock to hold the 
throttle open. Don’t try, as I did, to grip 
the handle, hold the throttle, and pull the 
starter at the same time. Leave the 
throttle at idle. Skil intends it that way. 
She’ll fire off at first or second pull. The 
saw starts and idles quietly, without chain 
movement and without the screaming 
speed that does no good to a cold engine. 

The 1631 is low man on the totem pole 
among Skil’s six models, but it had enough 
interesting characteristics to justify bug- 
ging them for some answers: Why no 
throttle lock? Why the smooth idle? 

e Skil saws don’t have reed valves; 
eliminating reed valves reduces parts and 
trouble. 

e Piston porting is used instead of 
reeds; piston porting improves starting, 
idle, and acceleration. 

e The power curve is flat from 4,000 
to 8,000 r.p.m. 

e Idle-speed starting is safer for both 
saw and user. 

"More power." So says Skil. Does the 
4.2-cu.-in. engine really have more power? 
My own tests showed unusually satisfy- 
ing cutting. Clutch drop-outs were rare 
unless forced. Call it power or torque, it's 
there when you want it. 

Style, construction, safety, perform- 
ance, make the 1631 a winner. At $199.95 
it's just above the low-cost range. 


New Yard Tools 
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hand operation almost effortless. Two-hand grip 


could be handy when cutting to a guide line. 


By E. F. LINDSLEY 


PS Outdoor 
Power Equipment Editor 
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g pins 

and engages drive. Front handle is removable and 
trimmer is double-insulated for your safety. 


The Trimmer with the Throwaway Blade 


What the expendable razor blade did 
for shaving, the Millers Falls SP-6020 
hedge trimmer promises to do for garden- 
ing. Its thin, double-edge cutter blade 
of superhard steel replaces in seconds for 
less than $3. 

The blade is thin (a hair over .031 
inch) like a safety-razor blade, and keen. 
A trial on spring growth showed clean 
cutting without pinching or shredding. 
Old growth cut just as neatly, and inten- 
tional abuse in hard stems as large as 
3s inch in diameter didn't even slow it 
down from its 3,600 strokes a minute. 
After as much cutting as I wanted for one 
day, the blade looked good enough for the 
rest of the season. Even if you use two or 
three, the replaceable blade is still a bar- 
gain in time and results. 

Changing the blade is easy. Four slid- 
ing snaps secure a bar that lifts off. Just 


flip out the old blade and drop in the new. 
Although thin, the blade isn't flimsy. It's 
a rigid stamping with the backbone and 
cutting fingers raised so that only the 
cutting edges contact the slotted blade 
plate at the shear points. This should also 
reduce friction and wedging of cuttings 
under the blade. 

The plastic housing is double-insulated 
and there’s a two-wire plug, spring-loaded 
squeeze trigger with lock-on pin, and re- 
movable front hand grip. 

The front hand grip is convenient for, 
say, leveling the top of a hedge; but the 
trimmer is so light and well-balanced that 
most of the time it can be wanded easily 
with one hand. 

If you’d rather swap than sharpen a 
blade, or get stuck with poor jobs by 
“pros,” this Millers Falls pop-in-blade 
tool at $39.95 is designed for you. 
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Delta’s upper arm is fixed at the end of support 
column; rotating ‘‘turret’’ arm pivots at its mid- 
point, where it's connected to upper arm. Power 
head swings 360 degrees without moving off table. 
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Dyna-Saw model 1012 takes a 10-in. or 12-in. blade. 
Depth of cut with the bigger blade is 45% in. The 
table, glued-up sections of solid lumber, measures 
2415 in. by 32 in. Basic operation is same as Delta. 


RADIAL SAWS: Are Two 


Impossible jobs? Try these 
double-arm saws with a power 
head that rotates 360 degrees 


By R. J. DE CRISTOFORO 


The big difference between single- and 
double-arm radial saws is the pivot point 
of the tracking arm. On single-arm units, 
this point is at the top of the saw’s verti- 
cal support column. On the double-arm 
type, the pivot is at the center of the track- 
ing arm. 

Despite the persistence of single-arm 
designs, the Rockwell Manufacturing Co. 
and the Toolkraft Corp. have been faithful 
to the double-arm concept. Here’s what I 
found after giving the Rockwell/ Delta saw 
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and Toolkraft’s Dyna-Saw a workout in 
my shop. 

Precision. It’s possible that delicate 
instruments might indicate a difference 
in deflection of the power head between 
the two types, but I doubt that the re- 
sults would be crucial, or even serious 
enough to militate against the double-arm 
saw. Really, when you talk about tools 
in this brand-name category—especially 
those that have become standards—it’s 
pretty safe to assume that their precision, 
ruggedness, and durability are within ac- 
ceptable limits. 

Versatility. From a home craftsman’s 
point of view, the important idea behind 
the radial-arm saw is combining the sta- 
bility of a stationary saw with the flexi- 
bility of a portable cut-off saw. Since flexi- 
bility is the major advantage of the type, 
it’s fair to ask whether adding another arm 
adds flexibility. I've gone beyond the 

Continued 


Handy feature of double-arm saw is setting up for 
miter cuts without running out of table support. 
Center pivot point on the turret arm makes left- 
or right-hand cuts equally simple and safe. 


Working the saw blade parallel to the table edge— 
a double-arm advantage—lets you do a lot of odd- 
angle cutting or regular-angle cutting on odd-shaped 
stock. C clamp makes job safer, more accurate, 


Arms Better Than One? 


Double-arm setup has the convenience of letting you 
advance the sanding disk into the work, instead of 
the other way around. Author uses this setup to size 
pieces to exact length, as well as smooth them. 
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Extra-long tracking arm on the Dyna-Saw gives it 
an eye-opening rip Capacity of almost 36 in., handy 
for four-foot-wide plywood panels. This same model 
can also handle crosscuts of up to 27!/^5 inches. 
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basic sawing techniques in my test be- 
cause I meet very few people these days 
who buy a radial-arm saw simply because 
it’s great for crosscutting. 

The double-arm saw’s moving parts are 
suspended more or less centrally over the 
work surface, so it’s possible to swing the 
power head 360 degrees without putting it 
out over empty space. This is a nice plus 
for making simple or compound, left- or 
right-hand, miters. All can be cut without 
running out of table support. 

You can also create setups that allow 
cutting parallel to the front table edge. 
Don’t think of using this as a substitute 
for the normal crosscutting setup. For 
one thing, it wouldn’t have any advan- 
tages. For another, it would be akin to 
using the rip fence on a table saw as a stop 
for cut-offs. And this, if you don’t already 
know, just isn’t done. 

Generally, parallel cutting should be 


used where a cut-off would not be con- 
fined between blade and fence, and where 
the work can be firmly secured by hand 
or mechanically. These are safety pre- 
cautions and should not discourage you 
from taking advantage of a feature that 
I, for one, have found useful. 

For example, this setup can be used for 
stopped dado cuts, since in this operation 
the fence can be used as a stop. It can 
also be used for a variety of cut-off work 
involving odd angles, or common angles on 
odd-shaped pieces. 

Drilling, especially into an end, goes 
fine with the same setup. Assuming that 
you have a reasonable radial-arm saw 
setup to begin with, it’s no problem to end- 
bore a long piece of stock by advancing 
the power head instead of by moving the 
work into the drill. It’s like levering the 
spindle on a drill press. 

Drilling jig. The little jig we made for 


Simple jig helps you drill, rout, and plane with a double-arm saw 


e- 


VA" x 12"«12" 
A'x IYA" 12" 


Jig's long arm is locked in place between the saw's table boards, like the 
regular fence. Dado on the jig table holds either a miter gauge, for miter: 
ing, or the jig's own fence as a backup for drilling, routing, and planing. 
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Using the jig, you can feed the drill into the work 
as in a drill press. For angular boring you adjust the 
turret arm. Same setup works with router bits and 
can be used to make round-end mortises. 


drilling jobs, when combined with the 
parallel tracking action of the double-arm 
saws, makes a nice setup for other opera- 
tions, too. You can, for example, use it 
for rotary planing and disk sanding. 

True, you can create similar arrangc- 
ments with a single-arm design, but it puts 
the machine column directly in line with 
the tracking direction. Parallel tracking 
leaves wide-open spaces for large stock 
and odd shapes, and for convenient work 
placement. 

Cutting disks. Being able to rotate the 
power head 360 degrees without moving it 
off the table lets you use a kind of cove- 
cutting action to form disks or cut 
circular openings. You lock the head to 
provide the diameter you want, but leave 
the arm unlocked and rotate it. Using 
repeated passes with increasing depth of 
cut, you gradually cut through. 

The edge of such a disk will be square; 
the edge of the hole will be coved. But 
you can exercise some control here with 
the power-head angle and by making use 
of a blade tilt. 

Rockwell/ Delta makes two models: the 
Plus 105 with nine-in. blade and the De- 
luxe 105 with 10-in. blade. Toolkraft’s 
1012 handles a 10- or 12-in. blade. 


Making identical cuts in many similar pieces will 
go much faster if you position each in turn with the 
aid of brads sticking up through a table pad clamped 
in place. Saw kerf is the cut-line guide. 
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Rotary planer is typical of other tools you can use 
with the jig. When a piece of work isn't wide enough 
to project beyond the jig-table edge, use a wooden 
spacer between the work and the fence. 


En 
nt 


Cut circular openings or make disks by rotating the 
turret arm 360 degrees. Make repeated passes with 
gradual increase in depth of cut. With scrap ply- 
wood underneath for protection, clamp work to table. 
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COOL IDEA FOR HOT HOME OWNERS: 
How to Air Condition Your 


By EDWARD F. LUSCINSKAS 


A hy do many people think only of re- 
frigeration to air condition their 
homes? Why don’t they consider the 
more efficient method that’s found in some 
commercial buildings—the use of heat 
transfer to water drawn from a well? 

I asked myself this several years ago. 
As an engineer, I knew the well-water 
idea was practical. Yet I was not aware 
of such a system in any home. Now I am 
—in my own home. And let me tell you: 
The idea’s a good one. 

For the last four summers, the summer 
temperature in my Connecticut home has 
usually been a cool, dry 72 degrees. It 
went up to 77 degrees only once—during 
a 100-degree heat wave. The system has 
so spoiled my family that we run it even 
if the outside temperature is as low as 80 
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degrees, especially on muggy days. The 
inside temperature of 70 or 72 represents 
a differential of only eight or ten degrees, 
but the humidity difference is refreshing. 

The system is extremely simple—radia- 
tors (heat exchangers) in ducts, with 
well water as the cooling medium. 

You get two important bonuses: You 
can use water downstream from the ex- 
changer to sprinkle the lawn. The system 
generates no noise. 

For a house with 1,100 square feet and 
no shade (my situation), the minimum 
heat-exchanger area is about 200 square 
feet if it’s made of copper, 300 square 
feet for aluminum, and about halfway be- 
tween for brass. These areas are based 
on a four-gallon-per-minute pump deliv- 
ery, 50-degree water temperature, and 100 
degrees outside. 

What about a well? To install a system 
like mine you'll need your own well. If 


How you can control a well-water system automatically 


The wiring diagram below indicates how 
the author uses 24-volt controls to operate his 
well-water air-conditioning system automati- 
cally. You can also see the wiring in the pic- 
torial presentation of the system at the left. 

To set up a similar system, you may have 
to buy a new thermostat, since most house- 
hold thermostats operate on 12 volts. A lawn- 


SPRINKLER WATER 
i PERCOLATES DOWN TO § 
GROUND \ 


5 3 WATER LEVEL 
Ó 


I20vV HOUSE 
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sprinkling valve is good for operating the 
pump and is easy to install. 

Make sure that the relay used to turn on 
the fan can handle the amperage required by 
the fan motor. This will be around five amps. 

Author's costs: 120-24-volt transformer, 
$2.95; thermostat, $18.75; fan motor relay, 
$4; 24-volt pump valve, $10.75. 


24V RELAY 


Home with Well Water 


CUT BOTTOM OUT OF 
EXISTING DUCT 


When a heat exchanger is narrower than an existing duct, you 
can install it within the duct as indicated here. For winter 
use of heating system, you'll have to drain water out of 
exchangers. Shape the enclosure from aluminum flashing. 
Form area under exchanger to collect and drain condensate. 
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How to measure the cooling 
your system provides 


Since one BTU is equal to the amount of 
energy required to raise one pound of water 
one degree Fahrenheit, it's pretty easy to cal- 
culate exactly how good your system is. 

Three measurements are needed: 

1) Water temperature upstream from the 
heat exchangers. 

2) Water temperature downstream from the 
heat exchangers. (Use the same thermometer 
for both measurements.) 

3) Gallons per minute of water flow. 

These calculations will give the BTU/hr. 
cooling the system will provide: 

Subtract upstream water temperature (T1) 
from downstream temperature (T2). 

Multiply this result by the water flow (gal- 
lons per minute). 

Multiply the above result by 500. This is the 
answer in BTU/hr., and gives a direct com- 
parison with any conventional system. 

For example, the measurements and cal- 
culations for my particular system work out 
as follows: 

Measurements: T2, 60 degrees; T1, 50 de- 
grees; Flow rate, 4 gal./min. 

Calculations: 60—50=10 

10x4=40 
40x500=20,000 BTU/hr. 
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When exchanger is wider than the duct, you can 
mount it by cutting two flaps in bottom of the 
duct for air passage and making an enclosure 
as shown. if flaps are kept movable, you can 
return them to their original position during 


the 


winter, making it unnecessary to drain 


water from the heat exchangers for the season. 


you must pay to have it drilled to any 
great depth, the drilling cost may be a 
deterrent. But if you have a good chance 
of hitting water in your area at 50 feet or 
so, you can consider drilling the well 
yourself. Many people do. If a local 
hardware store doesn't stock the auger 
and drive points you need, you can find 
them in mail-order catalogues. 

Where to get exchangers. Your least ex- 
pensive way to get what you'll need will 
be to use second-hand evaporators, as I 
did, or condenser coils from an air-condi- 
tioning service company. Both evaporator 
and condenser coils must be completely 
tight for a freon system to work, and 
these coils are sometimes discarded be- 
cause they're not tight. But in a water 
system some leakage is allowable. 

You may have difficulty, however, find- 
ing such second-hand units. In that case 
new exchangers are your best bet, even 
though their cost may put the cost of 
your installation above that of a conven- 
tional refrigerant system for your entire 
home. You still retain the advantages of 
quiet operation and a water supply for 
irrigation of your lawn. 

Auto radiators for exchangers. These 
are the least expensive and most readily 
available for the purpose. You must 
mount these so the fins are vertical. This 


means the radiator has to be on its side. 
Not all radiators are suitable. You must 
check junkyards for the fin and tube type 
found on 1949-1953 Fords, 1957-1959 
Dodges, and some others. These run $10- 
$15 apiece at a junkyard. Radiators with 
flat tubes that go completely through the 
unit fore to aft are unsuitable; they won’t 
drain condensate. 

For a 1,000- to 1,200-square-foot house, 
you'll probably need three radiators in 
each branch of ductwork if it runs in two 
directions from your furnace. This be- 
comes a cumbersome installation. 

New exchangers. Sources from which 
you might order exchangers that are made 
specifically for installation in ducts in- 
clude the Hastings Air Control Co., 3215 
Leavenworth St., Omaha, Nebr.; Dun- 
ham-Bush, Inc., West Hartford, Conn.; 
and the Trane Co., La Crosse, Wis. 

Prices for such exchangers are high 
(beginning at around $226) and the units 
themselves are big. Only one unit would 
be required for home installation. 

You'd have to put it into the inlet side 
of a furnace (with twin-duct outlets) and 
add a fan. Local heating and refrigerat- 
ing dealers may have further information. 

The plumbing circuit between the pump 
and heat exchangers should either be in- 
sulated or nonmetallic (rubber or plas- 
tic). I used a rubber hose. Its inner 
diameter fits the 1” o.d. of a piece of 34” 
pipe that comes out of my pump. Stan- 
dard plastic fittings were used for all the 
T joints. I used worm-type clamps and 
plumbing sealant on all connections. Pip- 
ing of 1” o.d. is handy, since a garden 
hose can be attached to it even though 
the pipe thread is tapered. Occasionally, 
an extra washer in the garden hose cou- 
pling will be required for a watertight fit. 

Duct work. If you don’t have a forced 
warm-air heating system now, you will 
obviously have to put in ducts. Sears 
and others have plans for ducts for air 
conditioning only. I had only to modify 
the existing ductwork, using: 

e Aluminum roof flashing. I bought a 
roll 20" wide, lighter in gauge than my 
existing steel duct. I found this much 
easier to work. Long, straight bends can 
be made with a vise (or two clamps) and 
straight boards. 

e Sheet-metal screws and duct tape. 
Cover all new seams with duct tape. 


D 


Fin-and-tube-type auto radiators from a junkyard 
can be used as heat exchangers in a well-water cool- 
ing system. To drain condensate, mount each one 
on its side so the fins are vertical. Choose radiators 
that will have their outlets at top when mounted 
this way. Water will flow through them as shown. 


@ Seasonal shutoffs. If your present 
return registers are at the floor on an in- 
side wall you may want to install sum- 
mer-use registers near the ceiling to re- 
turn the warmed air. You'll then need 
shutoffs for each one. 

e Heat exchanger supports. Existing 
ducts won't support heavy exchangers 
unless they have good, firm support right 
over the exchangers. I placed long hang- 
ing straps between the ceiling joists and 
the heat exchangers, with the existing 
duct nestled between. 

e Water drain. There should be holes 
in the ducts directly under the exchang- 
ers to drain condensed water. I made an 
aluminum tray and suspended it a couple 
of inches below the exchangers with alu- 
minum straps. An old plastic garden 
hose, shoved into a rather rough hole in 
the low side of the tray and sealed with 
regular thread sealant, carries the con- 
densate to a hole I chiseled in the floor of 
my cellar. 

Do's to follow. Here are a few I've 
learned to get the best performance: 

Do turn up the furnace-fan speed to 
force heavy, cold air up through ducts. 

Do use counterflow; that 1s, run water 
directly into the exchanger on the side 
from which the fully dehumidified and 
cooled air exits. 

Do estimate the available area for air 
passage through the heat exchanger. This 


[Continued on page 179] 
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How You Can Dig 
a Well for 
Air Conditioning 


here ground conditions are favorable 

' " and the water table is near the sur- 

face, it's feasible to drill your own well for 

air conditioning. You'd first use an auger, 
and then drive a point. 

Here's Edward F. Luscinskas' story of 
how he drilled the well for the system de- 
scribed on the preceding pages: 

I first drilled down 34 feet with an 
auger, using extensions as needed. I then 
inserted 2" casing with a well point and 
drove nine more feet. 

One man can turn the auger easily. The 
first evening I went down 18 feet. But 
once the auger lengthened to 24 feet, it 
was limber and awkward to handle above 
ground when emptying it. I therefore got 
an assistant. When raising a load of dirt, 
we could then stop it about halfway up, 
unscrew the top half of the auger, put it 
down, and finally raise the bottom half to 
empty the dirt. 

Many of my neighbors improved on 
this by locating their wells next to their 
houses or garages. With someone on the 
roof or in an upper window (see sketch) 
to steady the auger, they've gone down 
more than 30 feet without disassembly. 

As the hole gets deeper, more dirt falls 
back as the auger scrapes the walls going 
both ways. When you get to 24 or 26 feet, 
about six inches of the 12 inches in any 
shovelful usually falls back in. When 
nine of the 12 falls back, it's time to start 
driving. This is usually at a depth of 25 
to 30 feet. Both 40- and 60-pound drivers 
are owned by people in my neighborhood 
and have been used many times over the 
past few years. 

When I hit water at 34 feet I bought 40 
feet of 2" galvanized casing and a point 
three feet long. I bought the casing in 
five-foot sections because it was difficult to 
handle in bigger pieces. We assembled it 
piece by piece as we lowered it into the 
hole, all the while being careful not to 
drop it. 

Digging and equipping the well cost me 
approximately $128. 
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for Your Vacation Lot 


It’s a live-in jungle gym—a tree 
house on stilts—a summer cabin 
you can put up in an afternoon 
and take back home when the 
vacation is over 


By KEN ISAACS 


PS Design Consultant 
MW rat do you do if you've bought or 
leased a vacation lot and aren't yet 
ready to invest time and money in a con- 
ventional second home? You want to live 
on the land the next several summers— 
but not literally on it, sloshing around 
in wet weather, wrestling with a tent. And 
now that you've committed yourself to 
putting down roots, here, the purchase of 
an elaborate self-contained camping ve- 
hicle doesn't make sense. 


You've stepped into one of those gray 
areas of supply-and-demand; there's just 
nothing on the market that's designed for 
your needs. 

Enter: the Fun House. You can buy it 
as a complete kit, or build it from scratch, 
using the lie-flat blueprint and common 
pipe, lumber, and plywood. Analyzing 
the above problem in terms of my total 
approach to design—the Matrix Idea [ PS, 
Mar. '69]—I created my newest Living 
Structure. It's a structural network with 
elements suspended in it to provide shel- 
ter, amenities—and ease of erection. Very 
little clearing or site alteration is in- 
volved, so it's possible to move the unit 
without leaving a scar on the land. It's 
one of the smallest Micro- 
houses I've designed, and 


will haul nicely in one trip rmi i. 
with a station-wagon/boat- P Enn 


trailer combo. If you have 
a large wagon, a pickup, or 


blueprint 
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On-site assembly is begun f'at. If Center-to-center distance on 

ground is uneven, level frames by pipes must be measured with 
shimming with wood blocks. Fix three joint fittings to each of nine hori- care. Adjust by hand or by tappi 
zontals; push verticals through them to form three transverse frames. with mallet, then tighten setscrews. 


2 € 2 I z Pay Fs 


a van, you can go without the trailer. 
The Fun House is an ideal base camp 
for hiking, hunting, and fishing, or just 
witnessing the wonders of nature. The 
two decks get you off the ground (away 
from mud and crawlers) and the Sleeping 
Volume gives snug comfort that's light- 
years ahead of a wet, windblown tent. 
The cube of pipes acts as a total frame 
of reference, providing for shelter and 
storage, plus ample spots to dry out wet 
gear, air a sleeping bag, or hang a string 
of rainbow trout. The big cooking cabinet 
protects food and equipment, and the  . AS | 
dining area lets you sit down to a com- (Screw till end of each vertical rests on washer 
plete meal surrounded only by the natural above nut. Now, snug setscrews against horizontals, 
environment. but first be sure to slip on all bolting fittings. 

The Fun House is equally at home in 
tamer settings. It makes a good back-yard 
social center for cookouts or a great party 
pavilion in a garden. A friend of mine 
ordered a unit for poolside use; he'll get 
one of the first kits now being made up 
for my store (Groveland 2, at 324 E. 73 
St., NYC 10021). 

It's easy to own a Fun House. Kits 
come two ways: semifinished and com- 
pletely ready to erect. But if you'd rather 
“roll your own," you can buy only the 
special joint fittings by mail and process 
your own materials purchased from local 
sources. For prices of the three versions, 
write Groveland 2. 

The frame. The basis of the entire con- | | : 
Buenon " cynnensa ok xy leagiha of l7 C Table is supported b mel air of in " 
galvanized pipe (about 11A o.d.), each 1 Like cabinet’ it is a a with three 515" 

[Continued on page 176] ^ bolts through gap and clamp blocks beneath. 
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Insert leveling screws in bot- Tip up frames over pads until 

firmly, spacing them the basic tom end of nine verticals when screws drop in sockets; extra 
center-to-center distance. Top ply- three transverse frames are as- hands are needed to lift and hold 
wood thickness has center socket. sembled in stack for alignment. while horizontals are run through. 


* r m ox 
Form 


M 


Anchor 2x4 beams and decks Bolts that secure deck to beam Attach twin beams to rest cook- 

to horizontals with bolts passed @ beyond fittings are shorter. ing cabinet on, then back off 
through them into fitting. Set- Nut is recessed into counterbore. horizontal pipe and run through 
screw of latter is snugged to pipe. Use washer under head and nut. holes in sides. Add clamp blocks. 


ge T ? m i EE 
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Bolt sides of sleeping volume to deck, then Small hatch in back end helps ventilation, is 
add roof, assembling with bolts through cor- serving port for breakfast in bed. Removable 


ner blocks. End panels set flush with side edges. ladder hooks to horizontals at any spot it's needed. 
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Thousands of new campsites are making it easier than ever for famili 


Luxurious sites are sprouting up 
all over the country to make 


outdoor living more fun than ever 


By HERBERT SHULDINER 


Q urprising things are happening to 
camping as “roughing it" becomes 
smoother, luring more vacationists than 
ever. And these developments have a lot 
to do with it: 
@ Campgrounds in many places are be- 
ing run like motels. You'll soon be able 
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to camp clear across the country without 
the need to own or tow a tent or camper 
vehicle. You'll simply rent these shelters 
at many campgrounds for overnight or 
longer stops, then move on in your car, 
unencumbered. 

@ Plush installations are turning many 
campsites into luxury-style resorts, with 
prices for campsites soaring to as much as 
$60 per week in some of the more posh 
campgrounds. 

And whatever your preference may be 
for camping, you’ll find more places to 
park your camper or set up your tent this 
summer. That’s because thousands of new 
campsites, ranging from unspoiled wilder- 


es to enjoy outdoor living. 


Your Campsites Are 


*. 
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Rent-a-camper services now let you check into camp- 
grounds just as you would into a motel. This Nimrod 
can be rented for the night or you can rent it to tow 
it with you for wide-ranging overnight stays. 


Franchised campgrounds like KOA (below) have es- 
tablished high standards to assure campers of many 
built-in conveniences, including needed groceries. 
Chains also offer advance reservation services. 


Waiting 


ness areas to plush, resort-type play- 
grounds, are fast opening up. 

The less-developed areas are mainly on 
54 million acres owned by timber compa- 
nies that have thrown open most of their 
lands to camping. At the same time, hun- 
dreds of campgrounds are sprouting up 
all over the country with a big trend to- 
ward providing built-in conveniences— 
even luxurious camping facilities—for 
more comfortable family outdoor living. 
This is particularly reassuring to families 
vacationing with very young children. 

For the Daniel Boone crowd. The timber- 
company lands provide acceptable alter- 
native sites for the overflow of those lured 


to the big national parks like Yosemite, 
Grand Canyon, and Yellowstone Park. 
Big as these beautiful places are, they just 
can’t absorb all the vacationers who would 
like to camp there during the peak 
months of July and August. 

The commercial timberlands now have 
at least 175 developed campgrounds and 
90 percent of the rest of their acreage is 
open to roughing it. But for the most part, 
these lands provide no water taps, toilets, 
or showers. This is no handicap to camp- 
ers in self-contained vehicles, but may 
prove a little rugged to those who don’t 
carry along their own water and sanitary 
facilities. 

While thousands of campers give these 
less-developed lands a rush, many others 
are turning to the plusher sites. 

Until recently, when you rolled into 
your chosen campground, you could rare- 
ly expect to find more than water and 
electric hookups, with some shower and 
toilet facilities. But the pressure of fami- 
ly camping has prodded many private 
builders of campsites into providing much 
more—from comfort on up. 

For the luxury-minded. I recently 
stopped at a camping resort in Northport, 
Mich., that had a heated swimming pool, 
lounge and card rooms, a grocery store, 
restaurant, gift shop, and an extensive 
auto and trailer service station. There 
were also tennis courts, badminton courts, 
ball fields, shuffleboard, and a stocked 
trout stream. They even had licensed 
baby sitters on call to free parents for 
movies, nightly barbecues, or an occa- 
sional show. 

This is a far cry from the days when 
only men went camping, usually to live 
in tents without any facilities other than 
what they carried with them. But it is 
making camping more palatable to more 
people. And enticing more families to 
try short-term gypsy living. 

The greater expense of the luxury-type 
campgrounds—$6 per night compared to 
$2.50-$3 per night for most campsites— 
seems to be no deterrent to campers who 
want more built-in conveniences. Some 
sites near beaches or lakes are even more 
expensive. 

Leading the trend toward campgrounds 
with luxury extras are the growing fran- 
chised chains of campsites like Kamp- 

Continued 
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Lakeside campgrounds like the one above draw the biggest 
population of rolling homes during the hot summer months. 
Many camps like this will rent their waterfront locations only 
by the week or month at rates of up to $60 per week. 


E T 


Old-fashioned pump supplies water at this Michigan camp- 
ground as a nostalgic reminder of grandpa's tenting days. 
But, like most campsites today, it provides electric hookups 
for powering appliances carried in modern trailers. 


| oe nrc eii a 
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campers, especially those who use self-contained recreation 
vehicles like the one above. Some states even permit you to 
use highway rest areas for emergency overnight camping. 
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grounds of America and Safari 
Camps of America. These chains 
not only provide camping sites of 
fairly high standards but also 
rent campers and tents to tran- 
sient motorists. 

The KOA campgrounds have 
recently inaugurated a trailer- 
rental program which lets you 
rent a Nimrod tent trailer over- 
night as you would a motel room. 
All their campgrounds have at 
least the minimal conveniences, 
such as toilets, a laundry, and a 
well-stocked grocery store. Some 
have a great many more. 

The newer Safari chain places 
a great deal of emphasis on fan- 
cy facilities. The pilot camp in 
Columbia, Mo., has a large recre- 
ation house, swimming pool, 
playground, laundry, and ice 
machine, along with the usual 
electric and water hookups. 

Finding a place to park. Perhaps 
the greatest convenience of the 
campground chains is their ad- 
vance reservation service. State 
and national parks do not accept 
reservations; millions of potential 
campers were turned away from 
these public campgrounds last 
summer. 

The KOA and Safari chains' 
advance-reservation system can 
prevent you from being shut out 
by a FILLED sign at the end of a 
long day's drive. 

'The reservation service is of 
special value to campers travel- 
ing in groups or caravans. Res- 
ervations enable the group to be 
sure of finding sufficient space 
along their route and even prom- 
ise the possibility of adjacent 
camping sites. 

However, despite an increase 
in the number of campsites— 
about 10 percent over last year— 
there are often too few sites for 
campers during the summer 
months. This pinch is quite no- 
ticeable in the East, where popu- 
lation density swamps the avail- 
able campsites. 

By the end of this summer 
nearly a half-million additional 


camper vehicles will be added to the grow- 
Ing army of recreational vehicles in use. 
If you want to insure finding a campsite 
for yourself this summer, there are a few 
tricks that may help ease the way. 

Tips on finding your spot. Although 
state and federal parks won’t reserve a 
site for you, they will tell you over the 
phone what your chances are of finding 
one when you expect to arrive. Call the 
office of the park you plan to visit and ask 
for advice on whether you would be wise 
to try to make that place. If it is filled 
ask where you'll find the nearest facility 
to it that might have sites available. 

You can also get helpful information 
from the National Park Service regional 
offices and the Department of Agriculture 
Forest Service about campsite availability 
in their areas. 

Many campers don't like to travel ac- 
cording to a strict itinerary, so plan no 
definite place to stop for the night. If you 
do this, carry at least one good camp- 
ground guide (several are listed below) 
and consult it during the day for sites 
close to where you plan to stop for the 
night. I usually look for the larger camps 
because they are most likely to have va- 
cancies. A phone call to that campground 
will help you find out what the availabil- 
ity will be. 

Try to find neighboring camps—several 
located on the same road. Look into the 
first when you get there, and if it is satis- 


factory, check in. If it's not, head for the 
next one. 

Local chambers of commerce, especially 
in resort areas, are good sources of infor- 
mation on local campgrounds. Frequently 
they know which camps are full and can 
steer you to one that still has empty camp- 
sites. 

State tourist offices are often located 
on main highways near state boundaries. 
Whenever I cross a state line, I stop at 
one of these offices and get a camping map 
of the state. They also have on hand 
brochures put out by various camp- 
grounds, which I take along to look over 
during the day. This often helps me to 
select a place to stay at. 

From the horse's mouth. Recommenda- 
tions from other campers are perhaps the 
best tips on where to stay. Chatting with 
fellow campers during the evening has 
frequently brought up the name of a camp 
located in the direction in which I was 
headed and which I later stopped at and 
enjoyed very much. 

Some turnpikes, like the one in Ohio, 
maintain overnight camper sites at several 
service areas. The Ohio Turnpike also 
distributes a list of campsites near the 
highway, with mileage from nearest exit. 
It's free to turnpike travelers. Ask the 
attendants at toll booths if lists are avail- 
able of campsites near the tollways that 
you travel over on your mobile vacation 
this summer. ^ El 
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Guides to make selection of good campsites easy 


The books at right are among the best you 
can use for selecting campgrounds: The Rand 
McNally Guidebook to Campgrounds, $3.95; 
Rand McNally Travel Trailer Guide, $3.95; 
Woodall's 1969 Trailering Parks and Camp- 
grounds, $3.95. The AAA also publishes for 
its members two excellent campground guides, 
one for the western U.S. and Canada and one 
for the eastern half of North America. 

You can obtain a packet of eight maps of 
the U.S. National Parks from the Government 
Printing Office, Washington, D.C. 20402, for 
$1.50. These contain information on which 
National Parks have camping facilities. 

A request to the American Forest Institute, 
1835 K St, N.W., Washington, D.C. 20006, 
will bring you a list of timber land sites. 
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Knock- 
Down 

Dog 
House 


By ROBERT C. SPRINT 


A single sheet of 14-inch exterior ply- 
wood (plus dowels and scraps) 
makes a home for your pooch that is as 
good-looking as it is practical. It comes 
apart in a few minutes to store flat, as 
shown at right—a feature that makes 
cleaning an easy matter of laying out the 
panels on the lawn for a scrubbing and 
hose-off. It also lets you move the house 
to a summer place when your dog joins 
you for the family vacation. 
Construction couldn’t be simpler. 
There’s no framing, and the only screws 


n 
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are for anchoring the wood angle that caps 
the ridge joint. 

Do your layout directly on the plywood 
panel, as shown below. Only the front 
needs to be detailed if you tack it on top 
of the rough-cut back for shaping. 


3 E 
SLOTS 


TOP 
(MAKE 2) 


— Dow TESTTE puer FEN. um am 


n pya Tar 
den 


Shape tabs with saber saw aft 
and back from plywood panel with handsaw and 
tacking them together so you can cut both at once. 


Trial assembly before painting assures that all 
parts will fit properly. Floor panel being laid in place 
rests on the four long dowels through side panels. 


3 


j 


ee E E 


er rough-cutting front Drill holes for half-inch 


by SE 


d 
d.n \ 
4 " 134" EN i piece 
5" DRILL | piece 
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Caulk around tabs with nonstaining, nonhardening 
compound before inserting roof dowels, then apply 
ridge angle with screws to assure a dry interior. 


Materials List 


w l sheet 14” A.-by.B A.C ext. plywood: 2 end, 
| 


2 side, 2 roof panels 

4" 23".by.27" ext. plywood: floor 
(trim to fit after assembly) 

1] "-by-1" pine corner bead, 30” long. 
ridge angle 

1^".by-4B" dowels 

Floor supports: 4 pcs., 24" long 
Tab locks: 20 pcs., 41" long 


1" #8 brass or galv. wood screws 
Caulking, sealer, ext. enamel 


JULY 1969 


dowels before separating 
front and back. Note back-up scrap to prevent splin- 
tering. Separate, cut door in front and sand edges. 
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Know your power tool. Read 
manual carefully. Learn m 
and limitations as well as the 


plug, it shouid be ape. into 
electrical 


Keep blade guards in place, 
and in working order. 


Keep children away. All visitors should 
be kept a safe distance from work area. 
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tential hazards peculiar to this tool. 


tools—unless 
lated. | T tool is equipped with three-prong 


E Wace most ho Qiichad € & knowe ground. 
Never remove third prong from plug. 
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When you work with power tools you sho 
also work at using them safely. Rules for achi 
ing this happy result have now been compiled. 
the Power 'Tool Institute, an association of 
power tool manufacturers, in cooperation with! 
National Safety Council and the U.S. Depart 
of Health, Education and Welfare. 

Because safety rules tend to be dull, we asl 
may know Roy as the famous creator of Word} 
Workshop in PoPULAR SCIENCE, and of the inii 
table comic strip Laugh-in that appears daily 
more than a hundred major newspapers throu; 
out the U.S.—The Editors, PoPULAR SCIENCE. 


the owner’s 
applications 
specific po- 
double-insu- 
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DRAWINGS BY 
ROY "Tt 


Store idle tools. 

When not in use, 
tools should be stored 
high and dry, or locked 
away from children. 


E ro auda 

; £a clothing « or aps to get caught 
T à: wea r are recommended outdoors. 

1 4 e a dl s 


Use the right tool. — 
Don't force a small _ 
tool or attachment to — 
do job of a heavy we 


Use safety dni h 
with most tools. Also D 
face or dust mask if . | | 
the operation " dusty. f -2 


10 Don’t abuse cord. Never carry tc jl y € A 
yank to disconnect from receptacle. | iden cord 
away from heat, oil, and sharp gosse 2 32 E. 


Secure work. Use clan $ i] 
Tip. vise to hold work. It’ LTD 
than using your hand, and it frees — 

both hands to operate tool. à 


A 


REMOVE 


ADJUSTING 


KEYS 
em 


yn't over. reach. Be sure 
ur footing and 
alance. 


nas 
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Avoid accidental starting. 
. Don't carry plugged-in tools 


tad B | Disconnect tools: when not 
: in use; before servicing; 


=> s when changing accessories such 
-  . &s blades, bits, cutters, etc. 


keys 
17 dor ge Fg ad- 
justing keys and adjusting wrenches are re- 
moved from a power tool before turning it on. 


1 | dba tata wil talk. oap. finer am 
"and clean for best performance. Follow in- 
structions for lubricating and changing accessories. 


apparel—no loose 
ing parts. Rubber gloves and 
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Measure the Speed 


Want to check your gun’s 
performance? Or determine 
the condition of your 
reloaded ammo? You'll get 
the answers with this 
electronic timer 


Bullet in flight just © ‘| 7 By RONALD M. BENREY 

took its own picture. ` d FY "d 

It broke first of two 4 O AEE, | 7 
timing trigger screens Em. ssi ! Everyone knows that bullets ` 
rain t Film: a | l | travel fast. But, the man who 
speed ASA 1,000. , 4 | reloads his own ammunition usu- 


ally wants to know how fast. Nov- 
ices at ballistics are often sur- 
prised at the enormously wide 
range of bullet speeds: from slow- 
moving pistol bullets, loafing : 
along at scarcely more than 600 
feet per second, to high-velocity 
varmint bullets that shatter the 
ether with 4,000-plus f.p.s. speeds. 
If you reload your own ammo, 
you can consult the loading man- 
ual and take its word for velocity 
—and accept an almost certain er- 
ror, since slight differences in ri- 
fles can cause significant velocity 
changes. Or, you can measure the 
speed of your bullets yourself if 
you own a bullet chronograph, 
costing upwards of a hundred dol- 
lars. Happily, though, you can 
build your own for just about $20. 
How it works. A bullet chrono- 
graph is simply a special-purpose 
Zi. v^ clock that measures the time—in 
wo. v ten thousandths of a second—that 
kd 7 it takes for a bullet to traverse a 
known distance. Since we mea- 
sure time, and know distance, we 
can easily figure out velocity us- 
ing the old familiar formula: Dis- 
tance—Velocity X Time. In our 
case, we turn ihe formula around 
to make Ve'^?ocity— Distance/ 
Time. 
In this device, the distance is 
exactly one foot. Thus, if the bul- 
let require^ 5/10,000 second to 
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f a Bullet with This 
-LECTRONIC STOPWATCH 


traverse the foot, it is moving at 2,000 f.p.s. tion as it passes through the screen. 


Of course, no one could use a mechanical The “clock” circuit is shown in the 
stopwatch to measure the tiny times in- schematic diagram. 
volved. Instead, we use the bullet itself to When the bullet cuts the near screen 


start and stop the electronic stop- Cantinned 
watch circuit inside the chrono- . Ó—— 

graph. The trick is to make the 
bullet pass through two "screens" 
that are held in a wooden frame, 
exactly one foot apart. 

Each screen is simply an elec- 
trical conductor—a strip of alumi- 
num foil, or a conductive paint 
“grid” painted on a strip of paper. 
The only requirement is that the 
speeding bullet break the connec- 


Read-out and control box 
houses all timing electronics. 
Meter scale in two ranges— 
0-1 and O-1/1,000 second 
—zero set, reset, and on/off 
switch can be seen on front 
panel. Calibrate control is 
visible on side of box. 


"pë 


Complete bullet travel-time setup shows conductive aimed to pierce screens travels through from right 
triggering screens one foot apart on stand. Bullet to left. Three-conductor cable feeds control box. 
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(the screen closest to the muzzle), the 
6714-volt battery, B1, begins charging ca- 
pacitor C through resistor R1. When the 
bullet severs the far screen, the battery 
circuit is interrupted, and charging stops. 
Thus, the voltage measured across the ca- 
pacitor after the bullet is through both 
screens is proportional to the time it was 
in flight between the screens. 

The remainder of the circuit is a spe- 
cial voltmeter that converts the stored 
voltage into a meter reading. 

Switch S1 brings R2 into the circuit 
in order to slow down the charging rate 
so that full-scale reading corresponds to 
one full second. This enables you to cali- 
brate the circuit, by adjusting R3, so 
that in operation, full scale represents 
1/1,000 second. 

Pushbutton switch S2 resets the cir- 
cuit by discharging C when pressed. 

TO B1-675 V 
(ON COVER) 
= + 


ACen 
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Building the timer. The complete cir- 
cuit is wired inside a 3"-by-5"-by-7" 
aluminum minibox. Mount several lug- 
type terminal strips (see pictorial dia- 
gram) to provide mounting and solder- 
ing points for the small components. 

Double-check the polarity of zener 
diode D before you solder it in place. 
Be careful you don't overheat the three 
transistors when you solder their leads. 

The drain on battery B1 is negligible, 
so you can cement it in place, as shown, 
with contact cement. (Replacing it after 
several shooting seasons is easy: Break 
loose the glue bead and start again.) 


[Continued on page 178] 


R2 


PARTS LIST 


R1—10,000 ohm, /5-watt — Ql—Field-effect transis- 
carbon resistor tor, Motorola HEP 802 


R2—10 megohm, !^-watt 
carbon resistor 
R3—3,000 ohm 
potentiometer 
R4—10,000 ohm carbon 
otentiometer 
70 ohm, %4-watt 


carbon 


carbon resistor 
R6—22,000 ohm, 14-watt 
carbon resistor 
R7, R8—470 ohm, 14- 
watt carbon resistor 
C—2ufd, 100-volt paper 
capacitor 
D—Zener diode, 
ola HEP-104 


Motor- 


Q2, Q3—Silicon transis- 
tor, GE 2N5172 
M—any 0-1 milliampere 
DC meter 
S1—SPST toggle switch 
S2—SPST pushbutton 
Switch; normally open 
S3—DPST toggle switch 
Bl —67%-volt battery; 
RCA VS082 or equiv. 
B2—8.4-volt mercu 
tery, RCA VSI 
equivalent 
Misc. — Alligator clips; 
minibox; terminal 
strips 


bat- 
X or 


BOOKS FREE 


(RETAIL PRICE: $21.40) 
when you join the Popular Science Book Club 


ALL 


THE UNHANDY MAN'S GUIDE TO HOME REPAIRS by B. P. and R. W. O'Neill. You'll discover a 
goldmine of dollar-saving information in THE UNHANDY MAN'S GUIDE TO HOME 
REPAIRS, It's packed with tricks and shortcuts that will surprise even a mechanical wizard. 
You'll find big chapters on PLUMBING, ELECTRICAL SYSTEMS, REMODELING, 
HEATING AND COOLING SYSTEMS, TERMITE CONTROL, OUTDOOR MASONRY 
WORK, and much more. The clear, fast-reading text — plus over 100 drawings — makes 
everything simple. Gives you hundreds of useful tips on such things as hot water problems, 
septic tanks, cutting fuel costs, repairing roofs, shingles, siding — a complete book covering 
every corner of your house and grounds. YOURS FREE WHEN YOU JOIN THE POPULAR 
SCIENCE BOOK CLUB. = 


HIGH-SPEED MATH by Lester Meyers. Here’s an amazing new way for you to find quick and 
easy answers to almost any math problem. HIGH-SPEED MATH helps you tackle everything 
from complex business arithmetic to household budgets and bank statements with minimum 
effort, maximum accuracy and speed. You quickly learn the breakdown method of multiplying. 
The double and double method of division, Easy-to-use methods of mental arithmetic that 
take less time than operating a slide rule or punching the keys of an adding machine, Tech- 
niques for avoiding errors. Shortcuts for handling averages, compound interest, ratios, frac- 
tions, You'll astound family and friends (and yourself) with your incredible new ‘math talents. 
YOURS FREE WHEN YOU JOIN THE POPULAR SCIENCE BOOK CLUB. 


WE ARE NOT ALONE By Walter Sullivan. Get set for the most fantastic science adventure of all 
time — the search for intelligent life in other worlds! WE ARE NOT ALONE presents the 
complete, up-to-date record of man’s efforts to penetrate the deepest riddles of the universe. 
You'll meet the men who have made key discoveries in space exploration, in mapping the 
galaxy, in transmitting radio signals to distant planets and neighboring stars. You' ll probe the 
endless questions: What are our chances of finding and communicating with beings on another 
planet? What evidence already points to life elsewhere in the universe? Where should we 
search for signals? What should we say if we do make contact? And how will we say it? You'll 
get the whole fascinating story, and it's literally out of this world. YOURS FREE WHEN YOU 


JOIN THE POPULAR SCIENCE BOOK CLUB. 
Check These Advantages of PSBC Membership 


Join Popular Science Book Club today and get the three useful 
books shown above ABSOLUTELY FREE, Then, as your first 
Club selection, get THE WAY THINGS WORK ($8.95 retail 
value) for your low member's price of $4.25 plus postage. That's 
a huge 52% discount, typical of PSBC savings you'll enjoy every 
month. No need to send any money now—we'll bill you when you 
receive your four-book shipment, 

Thereafter, you'll be offered a book a month from the very 
best practical and technical books published today. Books on 
science, auto and home repair, electronics, space, mathematics— 
books as varied as Popular Science magazine itself. What's more, 
every single Club selection—identical with publishers' editions— 
comes to you at your reduced member's price. Discounts range 
from 35% to 70% for useful books you like to read best. 

You buy as many or as few books as you please! Each month 
you receive a Club bulletin describing the current selection, 
which you may accept or reject, After your first selection (THE 
WAY THINGS WORK) you need accept only one more Club 
selection in the next year to retain full membership privileges. 
And there's a 10-day trial examination for every book you choose, 
If, after you receive a book, you wish to return it for any reason, 
you may do so at no obligation. 

EXTRA MONTHLY BONUS. With every selection you 
accept, you'll receive an exciting free surprise gift. This handy, 
practical item will be something your whole family will look 
forward to and enjoy. 


MAIL THE ATTACHED CARD TODAY 


Popular Science BOOK CLUB 
44 Hillside Avenue, Manhasset, N. Y. 11030 


Your First 1 “i 
PSBC Selection... E mf 


THE WAY | Bae 
THINGS WORK | 9" 


Help yourself to — mastery of 
hundreds of machines, appliances, auto 
parts, gadgets, electronic controls, and 
much more, All in one big blockbuster 
of a book—nearly 600 pages of informa- 
tion and pictures! A full two-page spread 
is devoted to each subject. The right- 
hand page shows the two-color drawing 
or diagram; the explanatory text appears 
on the left-hand facing page. A detailed 
index makes everything easy to find. 

This full treatment is given everything 
from doorbells to heating systems... 
from spark plugs to synchromesh gear- 
boxes...from ballpoint pens to com- 
puters, Everything is easy to understand. 
Absolutel vo: Re eg A joy to work 
with, Brilliantly simple 

And you get this $8.95 illustrated 
treasury of technology as your first 
PSBC selection at your low member’s 
price of sail M. 25. 
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Set into a coffee table, design is both decorative and useful, providing a built-in hot pad. 


New grouting materials ease job of 
filling spaces between tile for a 
smooth table top. Window squee- 
gee forces the grout into joints as 
it scrapes excess from face of tile. 
For contrast, grout is tinted me- 
dium gray with dry carbon black. 
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Is This TILE PATTERN 


a New Math Discovery? 


How the author stumbled on a logical explanation of why we 
divide the circle into 360 degrees and the year into 365 days! 
His design turns this project into a conversation piece 


By ARTHUR EARLE 


Y ou never know what wonders you may 
come up with when you set out to create 
a project. I was recently playing with a 
batch of one-inch-square ceramic tiles, try- 
ing to devise an interesting pattern for a 
tabletop insert. I innocently arranged six 
tiles to enclose a hexagon. 

When I placed six more between the 
outer corners of the first six, I saw I'd 
formed equiangular triangles between 
them. Filling in with six of another color, 
I established radial paths which I con- 
tinued out for several courses. Then I 
saw that the spaces between these paths 


Many degrees can be read 
directly from the tiles 


Any segment between black radials gives the 
direct degree readings shown. The base line of 
each tile represents a decreasing number of 
degrees in each course outward, beginning 
with 60 for the inner course of red tile. Each 
tile in the seventh course then measures 10. 
(This method, which shifts the segment one 
course outward, is easier than reading from 
the actual center, which would put the 10- 
degree tile in the sixth course, for an actual 
count of 36 tiles in that ring.) 

Additional degrees can be read via addition 
or subtraction; for example, 2* is the angle 
between 12° and 10° readings. The colors 
are purely arbitrary, but the placement here 
creates a good design and points up some 
major readings. The pattern creates itself when 
you start with six tiles set corner to corner to 
enclose a hexagon, then add six more to form 
equiangular spaces between the first six. 


left room for one additional tile in each 
course, so that each ring of tile increased 
by six. It suddenly struck me that if I 
continued out to the sixtieth course, that 
ring would contain 360 tiles. 

With mounting excitement, I realized 
I'd stumbled on the fact that squares (ar- 
ranged without the aid of a compass or 
even a straightedge) could divide a circle 
into 360 parts. I further saw that I'd cre- 
ated a design that can literally be read— 
like a protractor—as shown in the photo- 
diagram. 

I think I've made an important new 
math discovery—as well as an attractive 
tile pattern that will give any project a 
special significance. 

It's hard to believe in this day of ad- 
vanced math that nobody's sure why we 
divide a circle into 360 degrees, though 
all the rules of trigonometry are based on 
that division. All we know is that over 
5,000 years ago, astronomer-priests of 
Babylon declared: The circle has 360 
parts. It stuck. Yet 4,000 years later, the 
great Elizabethan cartographers could 
not readily make that division. This had 
led some modern scholars to doubt that 
the Babylonians themselves knew how. 
The tile pattern at the left may well dis- 
pel such doubts at last, for the Babylo- 
nians were great users of tile and may 
easily have experienced a serendipity just 
like mine! The implications of the de- 
sign extend beyond math and offer new 
solutions to questions that have puzzled 
scientists for centuries. 


Turn to page 170 for rest 
of story and table plans 
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| Call It 


M 


Ideal for a summer home, 
this easy-to-build 
plywood unit turns into 
various furniture pieces 
to earn its floor space 


1 


By LESTER WALKER, Architect 


S inzle-unit furniture that 
*turns into” whatever is 
needed at the moment is the 
wave of the future. It makes 


"o xil idee... fo special sense in a one-room 
ey s | 45 summer cabin or apartment. 
| — | Why should a bed, used only 


ne during sleeping hours, take up 
Guests due? Mod table for four results when headboard and footboard Precious living space all day 
are unhooked from the bed and bracketed together with rotating long? Make it earn its keep by 
tray for seasonings. Table and seat panels are all drop leaves. converting it to other functions 
—let it become a double couch, — 
let it sprout desks and tables. 
Two sheets of 14” plywood, 
plus a standard double box 
spring and mattress, can cre- 


B. ate all the furniture you'll need 
A for your new summer place. 
tap And it can have more up-to- 
oe the-minute styling than a 
Ne whole set of conventional fur- 


niture pieces, We built the unit 
i shown for around $45. Just try 
E to duplicate all its functions 
D) with separate pieces at such a 
| price. 

Placed near the center of a 
standard room (so that it’s free 
to expand at both ends), Tur- 
niture gives an open, casual 

an sense of spaciousness. It is 
UP truly a Living Machine, be- 


Téte-à-téte couch is formed by lifting off top bar of headboard, lock- ania each part m ed to 
ing it across center of bed and padding with pillows or bolsters, P© mm an many CHORUS A8 
Bar also serves as bundleboard if bed must sleep two guest children. Possible. The mouse-ear head- 


. [Text continued on page 156] 
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board bar not only offers back support for 
sitting up in bed; it lifts off and bridges 
headboard and footboard to form a double 
couch. These end units, in turn, each fold 
out into a table for two, or join forces to 
seat four for dining. All the plywood parts 
can be stored flat or transported in a sta- 


Duraply is the ideal sheet material for 
this project because it is virtually warp- 
free, smooth, and takes paint well. But if 
you are unfamiliar with this material, a 
few tips will help you work with it suc- 
cessfully. 

Duraply is an exterior plywood with a 


tion wagon. 


smooth resin-fiber surface that accepts 
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Supercube is a more elaborate ver- 
sion of Turniture that condenses 
all furnishings for an apartment 
into a 5-by-7-by-7-foot eight-door 
plywood box (below). From core 
bed, cube folds out into living room 
(above), dining room, study, or 
dressing room, as needs differ. 


bo 
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Meet the designer and his other Living Machines 


“The kind of machines shown in PoPuLAR SCIENCE have intrigued 
me since I've been old enough to read,” says 29-year-old architect 
Lester Walker. ‘‘Most man-made objects are machines, and each 
part of each machine should be designed to do as much work for 
man as possible. An airplane wing isn’t only an air foil, but the 
structure that supports the engines and lights and contains the 
fuel tanks. As life becomes more complex and crowded, our ma- 
chines must become even more efficient — and this is equally true 
of our machines for living — our homes." 

After graduating from Yale with a Master of Architecture degree, 
Walker first applied this philosophy to the invention of toys and 
environments. His Supercube and Playcube (shown here) received 
wide publicity, and his latest toy — Hex-upon-hex — has just won 
London's Design Center Award. In his present partnership with 
architect Craig Hodgetts, Walker has also won the 1969 Progressive 
Architecture first design award for an office building in Pottstown, 
Pa., that consists of modular parts. The two-inch-thick aluminum 
sandwich walls are zipper-gasketed in place; the roof is a series of 
precast concrete planks, all the same size. 

Like Ken Issacs — the designer we introduced to POPULAR SCIENCE 
last year with the Superchair (and feature in this issue with the 
Fun House) — Walker rethinks furniture forms and comes up with 
units that combine and condense multiple functions for the most 
efficient use of space. Both Isaacs' Living Structures and Walker's 
Living Machines are designed to come apart for easy transport; 
both could be mass-produced at relatively low cost, yet both are 
easy to build in the home workshop. These very different solutions 
to similar problems make an interesting contrast. Turniture was 
designed for us in cooperation with the American Plywood Assn., 
and we hope it is the first of many Walker projects to appear here. 


Playcube is fun machine that packs entire playground into six-foot box 
(right). Its 24 moving parts let children create many play environments: 
Gable-like rope support converts into easels; tables become puppet stage. 


paint well, with no grain showing through, 
as often occurs with plywood. (Duraply 
is only one trademark version of MDO 
—for medium-density overlaid—plywood; 
others can be substituted.) This impreg- 
nated surface must not be broken or dam- 
aged, since patching is difficult. 

When laying out the parts on two 
sheets, as shown in the blueprint, use a 
soft pencil with a slightly rounded point; 
a hard, sharp pencil might score the 


To form dining bench, drop-leaf seat is lifted and support panel swung 
underneath. Table panel with attached leg has already been folded out 
of headboard (hooked to identical footboard, here, for double table). 


Designer Walker demonstrates ease with which Turniture converts to 
various functions. Above, he has lifted off headboard bar and turned 
it 90 degrees to slot it down center of mattress for a double couch. 


i ha m JF ciii 


phenolic surface. For similar reasons, 
sanding of the smooth surface should be 
avoided. These panels come in single- 
faced as well as double-faced sheets. For 
this project you'll need both surfaces 
treated for painting. 

Cutting it out. This is best done with a 
saber saw fitted with a hollow-ground 
blade, for straight cuts, and a turning 
blade for curves. If you use a variable- 
speed saw, set it high and feed slowly for 
a smooth cut. 

Note from the cutting 
diagram that cutout pieces 
must be salvaged for use if 
you're to get all pieces from 
two 4-by-8 sheets. This is 
done by means of cautious 
cutting, so that a single kerf 
forms edges on two mem- 
bers. Where the Y-shaped 
drop leg is concerned, you 
must start your cut from a 
hole drilled in an inconspic- 
uous corner. The 3"-diame- 
ter finger grips may be 
made quickly with a circle 
or compass cutter. 

The finish. A bonus in 
working with this special 
plywood is that you'll find 
few voids in the cut edges. 
Soften sharp corners with 
medium-grit sandpaper fol- 
lowed with fine grit. Before 
painting, size all edges with 
a very thin coat of white 
glue (just add water) ap- 
plied with a brush. When 
set, prime all surfaces. 

For durability—and wid- 
est color range—I recom- 
mend automotive lacquer as 
the finish. If you wish to 
duplicate my colors, take 
the magazine to your deal- 
er; he’ll mix to match. 

If you can’t find bed 
hooks locally, order from 
Constantine and Son, 2050 
Eastchester Road, Bronx, 
NYC 10461. The 6” size is 
$2.50 for two pair. You'll 
need four pair. The lazy-su- 
san bearing from the same 
source is $1.60. Write for 
postage charges. 
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SHOP TALK 


By ROBERT P. STEVENSON 


Modern technology tells why ash was good choice for tool handles 


Back in the Stone Age, prehistoric men chose ash for their axe 
handles, a choice that remains good today. In a new book, What Wood 
is That?, Herbert L. Edlin notes that modern technology has found the 
reason. The author writes: “Every piece of ash wood is threaded 
through with large pores set in distinct rings, and these alternate with 
rings of quite different substance—strong, hard, heavy summerwood. 
This remarkable pattern makes ash very strong and yet elastic." An 
accordion-fold at the front of the $7.95 book (published by Viking) 
contains 40 wood samples, 75-by-3-inch pieces of veneer in cardboard 
flaps. These do an excellent job of showing color and grain. My first 
choice is pearwood, sometimes called fruitwood. Its beauty tempts me to 
cut down a pear tree in my back yard, and put the wood away to season. 


New products of interest to those who work with tools 


Those of you who have portable electric tools kicking around loose 
may like to look at high-strength plastic cases that Sears now offers... 
Mechanics who often need replacement O rings should get information 
about a kit for making your own. The kit contains cord stock in several 
diameters, a special adhesive, and a splicing fixture. Write to Loctite 
Corp., Auto Service Products, Newington, Conn. 06111, for details 
about kit No. 0126 .. . A quick-on, quick-off arbor nut for fast replace- 
ment of circular-saw blades, first introduced in POPULAR SCIENCE last 
October (p. 155), has now blossomed into four models. These will fit 


. most makes of saws (grinders, too) found in a home shop. Send name 


and type of saw, along with $4.95 plus 30 cents for handling, to Spin- 
Grip, Boyes Hot Springs, Calif. 95416. 


Information you can get about various home-improvement jobs 


You can create your own original designs in indoor-outdoor carpet. 
'The idea obviously developed from the repair procedure prescribed for 
the carpets—fitting a new piece into a damaged area. Write to Armstrong 
Cork, Custom Carpet Insets, Lancaster, Pa. 17604, for The Creative 
Person's Guide to Custom Carpet Insets . . . Send $1.25 to the Portland 
Cement Assn., Dept. PI, Old Orchard Rd., Skokie, Ill. 60076, for Grounds 
for Good Living. The 40-page brochure has more than 100 landscaping 
ideas for off-street parking, entries, patios, pools, and entertainment 
and recreation areas . . . A free brochure describes U. S. Gypsum's 
Thermalux electric-heating system. In this the heating elements are 
ceiling gypsum panels surfaced with an electrical resistor that contains 
no wires. Write to Dept. 121, U. S. Gypsum Co., 101 S. Wacker Dr., 
Chicago 60606 ... For a free booklet on how to use glass block write to 
Light Touch, Pittsburgh Corning Corp., Pittsburgh 15222. 


Books recently published by PoPuLanR Science authors 
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Jackson Hand is the author of How to Do Your Own Painting and 
Wallpapering, a POPULAR SCIENCE Skill Book published by Harper & 
Row. In the same series from Harper is Darrell Huff's How to Work 
with Concrete and Masonry. Richard Day has written Remodeling 
Rooms and R. J. De Cristoforo The How-To Book of Carpentry. Both 
of these books are published by Arco. 
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Yours When You Reach For Tools By CHANNELLOCK 


Whenever you want to hold, cut,strip, drive, 
grip, bend, pull, twist, straighten, tighten or 
loosen... man, you need help! The kind of 
help that not only gets the job done faster now 
but year after year as well. The kind of help 
you get only from hand tools by Channellock. 
Doubt it? Take hold of a Channellock tool. 


See and feel the fine-polished drop-forged 
steel ...the precision-machined, smooth- 
working moving parts .. . the skillfully hand- 
honed cutting edges. You'll know then why 
Channellock is the favorite brand with men 
who know good tools and won't tolerate less. 
Men like you. 


TOOLS BY 


MEADVILLE, PA. 


Tri-Dyne: Slick New Rotary Engine 
[Continued from page 47] 


the main rotor is geared to the output 
shaft. The engine works on a four-stroke 
cycle, and, like the Wankel, runs three 
phases simultaneously—one for each ro- 
tor face and lobe. Let’s follow through the 
cycle for just one lobe. 

The induction stroke. This starts when 
the lobe passes the inlet port and begins 
its sweep around the lower part of the 
casing. At this point one leg of the bar- 
rier valve is sealing off the exhaust port, 
and gas from the carburetor is sucked into 
the chamber. About a quarter of the to- 
tal inducted charge is drawn into the ex- 
posed cavity of the barrier valve, which 
pockets it as rotation continues. 

Meanwhile the previous charge is be- 
ing compressed by the leading face of the 
same lobe, the compression chamber at 
first being sealed at the far end by one 
leg of the small combustion rotor. The 
cavity behind this leg is at the same time 
filled with the quarter-charge of gas re- 
leased from one pocket of the barrier 
valve, which also has a pumping action 
to force it through a communicating pipe. 

With the power and combustion rotors 
turning in opposite directions, the com- 
bustion cavity becomes exposed to the 
main charge compressed by the oncom- 
ing lobe. The two charges mix with great 
turbulence due to the difference in pres- 
sures—two and 14 pounds per square inch. 

Now the lobe starts to enter the cavity 
which becomes the combustion chamber 
for this cycle. The charge is squeezed 
with a 9:1 compression ratio to a pres- 
sure of 150 pounds per square inch at 
only 3,000 r.p.m., and a maximum of 250 
pounds at 7,000. 

Before the compression peak, or top 
center, the charge is ignited by a spark 
plug. The explosion applies thrust to the 
trailing face of the lobe for the power 
stroke. But at the end of this stroke the 
hot gases are not wasted as exhaust. The 
expansion power left is put to work. 

As the cavity gradually separates from 
the lobe and turns through its casing, it 
carries the burnt gases around to a bal- 
ance duct leading to an expansion cham- 
ber at the top of the main casing. Here 
they push against the enclosing face of 
the power rotor, providing additional 
thrust until the previous lobe uncovers 
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the exhaust port and the spent gases are 
released to the atmosphere. 

And there’s one more tricky bit. Just 
as the exhaust stroke is completed the 
cavity in the combustion rotor is open to 
both the communication pipe and the bal- 
ance duct. For this split second, fresh in- 
ducted gases from the barrier valve are 
swirled through the cavity to scavenge 
out any remaining burnt gases. 

Thermal efficiency is high because of 
the unique fully rotating combustion 
chambers. Their changing geometry 
formed by two moving areas gives a sur- 
face-to-volume ratio similar to a typical 
reciprocating-piston engine, and twice as 
good as the Wankel. 

Slowing leakage. Fine clearances alone 
are not relied on to contain the gases un- 
der pressure. The blunt tip of each lobe 
on the power rotor is serrated to form a 
labyrinth seal like on a high-speed tur- 
bine shaft. Compressed gas must expand 
into each groove before it gets to the next 
one, so leakage is slowed. Dimpled plates 
do the same job on the lobe flanks. 

The main rotor for this 350cc engine 
is 544 inches across and two inches thick. 
Like the Wankel, it is cooled by oil 
pumped through internal passages, as are 
the two smaller rotors, while the casing is 
water-cooled. But the chambers and cav- 
ities need no lubrication because there’s 
no wiping contact, so no oil is burned 
and carbon formation is small. 

Since the rotors do not touch each oth- 
er or the casing, loading through the 
gears is very small. Negligible power is 
absorbed by the barrier valve and com- 
bustion rotor. 

At 12,000 r.p.m. the Tri-Dyne calls for 
36,000 sparks per minute. To cope with 
this extreme frequency, Marshall fitted 
two spark plugs, fired alternately by in- 
dividual distributors driven at one-quar- 
ter rotor speed. He placed the plugs in 
the bottom of the casing at the point 
where one top of the combustion rotor 
approaches a power lobe to enclose a com- 
bustion chamber. This position meant 
that the charge could be ignited no later 
than 32 degrees before top center, which 
was okay for high-speed running but un- 
satisfactory for starting and slow speeds. 
Lycoming beat this snag with a rotating 

Continued 


Its a banner year 
for Number One: 


Pure Firebird® Racing Gasoline is winning 
more races, setting more records, than 
all the other brands combined this year. 

Like any other year. That’s why Pure is the 

Number One choice of the men who race... 
and why Pure knows how to make a 

powerful gasoline for you. It’s called 
Pure Firebird Super—from the 

Number One name in racing. 


Pure Oil Division — de 


Tri-Dyne: Slick New Rotary Engine 
ignition system, permitting more suitable 
and variable timing. They drilled three 
axial holes through the combustion-rotor 
shaft, and inserted insulated electrode 
wires to make a spark gap in the center 
of each cavity. These plugs are fired by 
an external fixed electrode placed over the 
outer ends of the rotating cluster of wires, 
through a secondary gap that actually in- 
tensifies the spark. 

As a high-speed engine the Tri-Dyne 
scores over the Wankel on an important 
point. While both have three power im- 
pulses per revolution of the rotor, be- 
cause of different gearing the Marshall 
engine has two for every rev of the out- 
put shaft where it really counts, against 
one for a single-rotor Wankel. And torque 
characteristics should be considerably 
better. Power flow and smoothness thus 
equals that of a conventional four-cylin- 
der engine. 

Other engines. Marshall is awaiting 
the results of the American and British 
tests. Meanwhile he is hard at work on 
further rotary designs. One is the Bi- 
Dyne, similar in concept to the unsealed 
Tri-Dyne but with a narrow two-lobe ro- 
tor that compresses a larger charge for a 
given clearance gap, thus reducing rela- 
tive leakage. The barrier valve is cres- 
cent-shaped, does not act as a pump, and 
runs at twice rotor speed. No inlet and 
exhaust-transfer pipes are needed. There 
are two exhaust ports, with air-scaveng- 
ing at each end. 

This simple design, Marshall figures, 
could deliver 10 hp. at 5,000 r.p.m. for a 
displacement of only 100cc, with output 
rising with speed. Such a lawn-mower- 
size model is already under construction. 

He’s not saying much about another 
rotary design still on the drawing board, 
because world patents are pending. But 
he claims it bears no relation to any 
existing engine, as all major components 
are either true circles or flat surfaces, 
and therefore easy to machine. It’s fully 
sealed but without the usual sealing prob- 
lems, can have up to eight power im- 
pulses per revolution on a two-stroke cy- 
cle, and has an “unbelievable” power- 
weight ratio. 

With all this under his belt, it’s clear 
that John Marshall hopes to out-Wankel 
the famous German. 
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Flying the Yankee Sport Plane 

[Continued from page 75] 
ing’s smoothness. The unique fiberglass 
landing gear absorbs 70 percent of the 
shock. Conventional spring-steel types, 
according to Herb, soak up only 50 per- 
cent. The low wing also helps, creating 
a cushion of air between it and the 
ground. After 10 more landings I could 
see why American calls their landing 
gear the “‘face-saver.”’ 

Still curious about the flaps, I went up 
again with Norman Hortman, who is a 
TWA captain and one of American's 
East Coast dealers. The flaps do slow 
the rate of descent, I found, but they’re 
mighty subtle. Except for that, the flaps 
seem good only for an exercise in pro- 
cedure—which isn’t all bad. With no 
flaps, the Yankee stalls at 65 m.p.h.; with 
full flaps she stalls at 64 instead of an 
expected 57 or so. Still, she’s a piece of 
cake to land. 

Back on the ground I took a closer look 
at the plane and found she had standard 
parts wherever possible. Some are auto- 
motive components, but they are tested to 
100,000 use cycles. Brakes are standard 
aircraft equipment, so are instruments 
and tires. Wing tips, wing-root fairings, 
and nose cap are of standard fiberglass 
construction that requires only conven- 
tional maintenance. 

Von Richthofen flies again. If you're 
the Red Baron type, you can slide the can- 
opy back for real open-cockpit flying. On 
the ground, it’s handy to be able to open 
the canopy while taxling, or just sitting 
when the weather is hot. 

The works are much easier to get at 
on the Yankee than on most planes. A 
mechanic can swing the engine out to 
work on it. All the controls usually found 
inside the wing are outside and visible. 
Everything else is inside the fuselage and 
easy to get at. “We can do a 100-hour 
check on the Yankee with half the labor 
needed on a comparable plane," Norm 
Hortman says. “This will save the own- 
er about $60 on each check." 

American may be doing for flying what 
Volkswagen has done for ground trans- 
portation. Before its engine requires a 
major overhaul, a Yankee should move 
its pilot, a passenger, and 100 pounds of 
baggage 270,000 miles at better than 24 
miles per gallon. 


CANC NEA 

Spring buttons mark traffic lane. Embedded 
in a paved road, these spring-loaded, light- 
reflecting buttons would make traffic lanes 
more visible on any surface and couldn’t be 
confused with wet tire tracks. Sealed dia- 
phragms would keep out dirt. Buttons would 
retract when hit by wheels or snow plows, the 
resulting thump reminding weavers and 
line straddlers to stay in their lane. 


New Ideas 
from the 
Inventors 


DRAWINGS BY GORDON MELLOR 


Cabin tilts for sea-viewing. A 
marine observation cabin in 
this recently patented boat 
would pivot downward to pro- 
vide its occupants with an 
underwater view, then tilt up- 
ward without undue drag, 
fuel consumption, and hazard 
when the boat was under way. 
Water would be pumped in to 
ballast the cabin downward, 
pumped out to let it rise and 
lock in its up position. This 
higher-speed craft should be 
less expensive and easier to 
navigate than the usual deep- 
hulled observation vessels. 


Curved guide steadies hand drill. You could 
start holes more accurately in curved, round- 
ed or angled surfaces with a hand-held drill 
guide like this one. A V notch in the face of 
the guide and a compound of flats and curves 
would let you fit it snugly over workpieces of 
many sizes and shapes. Unlike most clamp- 
on guides, this one could be aligned by eye, 
held in place while you drill. Continued 
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More New Ideas from the Inventors 


Lighter plug-in jacks car. Turning against a 
set of gears, a motor-driven spindle in this 
jack would lift an automobile more smoothly 
than you could do it by hand and, of course, 
with a lot less effort. Power would be tapped 
from the battery through a cigarette-lighter 
plug. A switch in the line would control the 
lift and descent of the car. 


Tow lead-in speeds skier. The main drive 
cable of this tow would zip water skiers 
around the course at constant speed. An en- 
tering skier would hook on to a starting cable 


Clamp-on stirrer fits any pot. Tireless as the 
best cook, these battery-powered vanes would 
stir puddings, gravies, batters, and the like at 
a range of speeds to smooth their texture, 
keep them from sticking. Adjustable, tele- 
scoping arms fit the stirrer to pots of any size 
and allow flexible, off-center blades to scrape 
sides of the pot and prevent sticking. 
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that would accelerate him from a standing 
start to full tow speed. Then, a cone-shaped 
stop on the main cable would pick up the 
skier’s towline to hook it to the main cable. 


se 


The following patents have been issued on these inven- 
tions: Tilt cabin—No. 3,379,157 to W. L. Post, Mi- 
ami Beach, Fla.; button—No. 3,377,930 to E. H. 
nont Branford, Conn.; Drill de—No. 3,281,551 to 

R. Lavering, Belmont, Calif., and I. R. Grey. San 
P unco. Calif.; Plug-in ack—No. 3,376,019 to W. W. 
Weiss, Norwalk, Conn.; Pot stirrer—No. 3,357,685 to 
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A. A. Stephens, Redondo Beach, Calif.; Ski tow—No. 
3,376,829 to J. T. Hancock, Denver, Colo. 

Copies of patents may be ordered, by number, from 
the Commissioner of Patents, Washington, D. C. 20231, 
at 50 cents each. To write to an inventor, if the ad- 
dress above is insufficient, address him ( by name and 
patent number) in care of the Commissioner of Patents. 


Apollo 11, Our Space Adventure to Try to Put the First Men on the Moon 
[Continued from page 66] 


year. It is so sensitive that it may trans- 
mit the sound of the astronauts’ footsteps 
as they walk away. 

An array of 100 disk-shaped quartz re- 
flectors, inclined to face the earth, will 
bounce back laser beams shot at it from 
earth stations. Through its use, scientists 
hope to measure earth-moon distance with 
unprecedented accuracy—and also to 
gauge the precise distance between laser 
stations on earth, for such purposes as 
testing theories of continental drift. 

A sheet of plain aluminum foil, which 
the LM crewmen spread on the ground 
when they leave the craft and pick up 
again when they return, is a take-home 
experiment. Later it will reveal the com- 
position of “solar wind” when it is tested 
for entrapped helium, neon, and other 
rare gases. 

Together the three experiments—called 
EASEP, for Early Apollo Scientific Ex- 
periments Payload—weigh 171 earth 
pounds, or less than 30 pounds on the 
moon. Deploying them should take as 
little as 10 minutes. To avoid overtaxing 
the first moon men, NASA decided that 
bringing a more-elaborate science outfit 
(called ALSEP, for Apollo Lunar Surface 
Experiments Package) would await sub- 
sequent moon-landing expeditions. 

In the limited time of their sortie on the 
lunar surface, the explorers range no far- 
ther than 50 to 100 feet from their space- 
craft. Returning to it, they spend the re- 
mainder of their 22 hours on the moon in 
resting from their demanding tasks, and 
in an elaborate prelaunch checkout of the 
equipment to be used in rejoining the or- 
biting CSM. 

"Fire in the hole." The first manned 
takeoff from the moon will be due about 
noon on Monday, July 21. Safety of the 
astronauts and their precious specimens 
will depend on the success of the “FITH” 
launch of their spacecraft’s ascent stage. 
FITH stands for Fire in the Hole, and 
means that there is no separation of the 
stage prior to ignition of its ascent engine, 
nor is there a jet deflector of any sort. 
Having served its purpose, the now-ex- 
pendable descent stage serves as a launch 
platform for the ascent stage, and damage 
to it from the ascent engine’s fiery jet will 
not matter. 


For the first eight seconds the ascent 
stage climbs vertically, under its engine’s 
3,000-pound thrust. Then it rather abrupt- 
ly pitches downward about 50 degrees. 
Safely above lunar mountains and with no 
atmosphere to limit speed, it builds up 
horizontal velocity as fast as possible. 

Seven minutes and 16 seconds after 
takeoff, the Lunar Module is speeding 
nearly horizontally at almost 3,400 m.p.h., 
60,000 feet above the lunar surface. It is 
safely inserted in an elliptical orbit with 
a high point of 52 statute miles. If any- 
thing should go wrong with it now, the 
Command and Service Module can come 
to the LM crew’s rescue. 

An hour later, the LM ascent stage cir- 
cularizes its orbit at the high point, by 
adding a little speed with its small re- 
action control thrusters. Then a smaller 
nudge with them adjusts the altitude to 
put the craft just 1714, miles below the 
CSM, and corrects any minor difference 
in their orbital planes. Now, from behind 
and below, the ascent stage makes its 
rendezvous-and-docking with the CSM. 

The rest—the start for earth, the long 
coast through space, the high-speed re- 
entry and splashdown in the Pacific—will 
be a repeat of Apollo 8 and 10, up to the 
recovery of the astronauts and the Com- 
mand Module. 

Into quarantine. Then comes the mis- 
sion’s strange conclusion—quarantining 
the moon heroes and their lunar samples 
for at least three weeks, in the Lunar Re- 
ceiving Laboratory at Houston [ PS, Oct. 
'68]. It is a precaution against the 
chance they might have brought back 
living organisms—probably unknown on 
earth and possibly harmful to humans, 
animals, or plant crops here—although 
sclentists consider it far more likely that 
the moon lacks any life whatever. Within 
only a few weeks we may have the first 
hard evidence, pro or con. 

Apollo 11’s flight is only a beginning, a 
scouting expedition. Nine more Apollo 
landings at different sites on the moon are 
planned by NASA; the next one, Apollo 
12, is scheduled for this November. But 
the first manned landing on the moon will 
be an epic achievement—the conquest of 
the greatest engineering challenge we 
have ever faced. H: 
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Asbestos disk, beneath tiles in table recess, provides 


further insulation between wood and hot objects, compass and ruler, aie gob amin 
makes handy backing on which to mount tile. epoxy cement to back of each tile. Slow-set- 
Scratch a deep 1514” circle in 44”-thick asbestos ting cement allows adjustment with pencil 
board, using stick with two nails driven through, tip as design progresses. Tiles are square, not 
734," apart. Lay board over rough-cut plywood disk tapered, so don't try to align edges with 
of same diameter and tap with rubber mallet to radius lines. When set, this assembly is glued 
break board around score line. Rasp the rough edges. into tabletop recess before grouting is done. 


RECESS 
71b" DEEP, 
MITER 15% “DIA. 
STRIPS 
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in Tabletop 


To cut recess, loop coat-hanger wire around 
nail tapped at center, then fasten other end 
to router frame, creating a 775" radius from 
nail to outer edge of router bit. Swing router 
full circle, then remove nail and hand-guide 
router to cut out wood inside circle. Depth of 
cut should leave only rounded edges of tiles 
above tabletop when assembly is dropped in. 


To demonstrate a project application 
of the author's design, PoPULAR SCIENCE 
built a coffee table of 34-inch teak ply- 
wood. We simplified construction by cut- 
ting each leg-and-apron unit in one piece, 
mitering the mating edges. The top panel 
merely sets on this assembly, flush at all 
sides, and is anchored by means of pine 
cleats drilled and attached to the inside 
faces of the aprons before they are as- 
sembled. The joint line and the exposed 
plies of the top are masked with mitered 
strips of solid teak, flush with the top 
surface. If you prefer to avoid purchasing 
this solid stock, buy a pine strip at the 
lumberyard, miter it to frame the top, 
and lacquer or enamel it black before 
gluing and bradding it in place. If you 
add such a feature strip, you can also 
paint the edges and inside corners of the 
legs black and avoid the job of veneer- 
taping these edges. We applied two coats 
of satin urethane varnish before grouting 
the tiles. This finish gives the look of oiled 
teak, but offers the greater protection 
necessary for a coffee table. It also per- 
mits you to wipe off excess grout. 
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Is Tile Pattern a New Math Discovery? 
[Continued from page 151] 

Map makers and mariners traditionally 
use the 32-point compass. It is easily con- 
structed by repeatedly bisecting angles. 
This leads to 256 divisions. The next step 
would produce 512. But the tile pattern 
pictured here divides the circle into Baby- 
lonian degrees. Perhaps the Babylonians 
discovered this—even before they knew 
how to bisect an angle. 

Calendar short. The Babylonian calen- 
dar had only 360 days. This fact has led 
to the conjecture that the Babylonians de- 
cided there should be 360 equal divisions 
in a circle because they thought there 
were 360 days in the solar cycle. But a 
farmer could not persist in such a belief 
for very many years, and an astronomer 
would know better in one. Nor does the 
lunar cycle lead to a year of 360 days. 
Twelve cycles of lunar phase change take 
304 days; a complete solar cycle takes 
365.25 days. 

Man's methods of measuring the pas- 
sage of time are completely arbitrary. De- 
spite the fact that a solar calendar is in 
some ways very convenient, it is by no 
means essential. There is really no rea- 
son to suppose that the Babylonian 360- 
day calendar intended to measure the 
solar year, any more than there is to sup- 
pose that our months of 31, 30, 28, and 
occasionally 29 days attempt to measure 
the lunar phases. 

The Babylonian calendar was divided 
into 12 periods of 30 days each. We can 
safely assume that these divisions were 
not intended to correspond to the moon’s 
phases, because they quite obviously do 
not. If the year began with a full moon, 
360 days later the moon would be in the 
last quarter, six days past the twelfth full 
moon. (The Egyptians compensated for 
this by adding five feast days to create 
our present calendar year.) 

If the Babylonian calendar was not in- 
tended to mark time in terms of the sun 
or of the moon, perhaps there was another 
reason for choosing these divisions of time. 
Perhaps the Babylonian was so impressed 
with the discovery that there are 360 
parts in a circle that he made his calendar 
correspond. Rather than the solar year or 
the lunar year, time may have been cal- 
culated in terms of the circular year, 

Continued 
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Is This Tile Pattern a New Math Discovery? 


which, in this case, happens to be a 
rather good compromise. 

Reading the message. The pattern’s first 
course contains six tiles. The second 
course has twice as many as the first, the 
third course three times, the fourth four 
times—the number of tiles in a course (C) 
is always six times the number of the ra- 
dial (R). C—2zR, and in Babylon 7—3, 
exactly. 

As we've noted, the 60th course will 
contain 360 tiles. The 59th course has 
354, matching the lunar year. A 6lst 
course would have 366, only a fraction 
over the number of days in a solar year. 

The first course divides the circle into 
six parts, the second divides it into 12 
parts, the third into 18, and so on. Or we 
may say, each tile in the first course fills 
one-sixth of a circle, each tile in the sec- 
ond fills one-twelfth of a circle—!6, 112, "s, 
loa, láo, 4o—clumsy enough with our so- 
called Arabic notation. For a Babylonian 
(using a mark, W, for one, and a mark, 
<q, for 10, made by pressing a reed sty- 
lus into moist clay), such fractions were 
much too cumbersome. 

The Babylonian simplified the writing 
of fractions by devising systems in which 
the parts had names. Instead of writing 
fractions he could then write whole num- 
bers, multiples of the fractional unit. We 
still use this system, writing 1 foot, in- 
stead of 14 yard; 1 inch, instead of Yi» 
foot; 1 ounce, instead of %« pound. The 
method is easy to apply to weights and 
linear measure. The number of sub-units 
chosen is completely arbitrary. 

'The circle poses a special case. Before 
a practical system can be devised, the cir- 
cle must be divided into equal parts. The 
tile pattern performs that essential task. 
'Then the problem becomes one of repre- 
senting the fractions as whole numbers. 
To do this we must find what we would 
call the lowest common denominator, a 
number into which 6, 12, 18, 24, 30, and 
36 will divide evenly. 

The number is 360. 

Each tile in the first course represents 
60 parts. Each tile in the second repre- 
sents 30 parts. In the third course, each 
tile is 20 parts; in the fourth, 15; in the 
fifth, 12; and in the sixth, 10 parts. In the 
60th course each tile fills one part, or one 
degree—the * part name" in this instance. 
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Why call them degrees? Our word comes 
from the Latin, but its meaning traces 
back to the Babylonian. In Latin de 
means by, and gradus means step. From 
this root we get degree, and also degrade, 
the essential meaning of which is “to 
make smaller.” Both relate to the pat- 
terns pyramid (with a curving base) 
whose sides go down in steps that get 
smaller and smaller. 'There is one of these 
between each pair of radials. 

Once the pattern has been analyzed, it 
becomes of immediate practical value. 
The Babylonian astronomer could hinge 
two sticks together, sight an angle—be- 
tween the sun and the horizon, for in- 
stance—lay the sticks on the tiles and read 
the angle. He could work from the center 
of the hexagon or use the junction of two 
radials as the focal point and the straight 
side of one radial as a base line. When he 
did this, everything shifted outward one 
course, as in our photo-diagram. 

Even if the pattern is crudely construct- 
ed the message can be clearly read. By 
doing it over again more carefully, ex- 
tremely accurate measurements can be ob- 
tained, superior in accuracy to any sight- 
ing device available to the Babylonian, 
and for many years thereafter. 

One last intriguing fact: In the fourth 
course there are 24 tiles. The total num- 
ber of tiles in a four-course pattern is 60. 
No better reason has yet been found to ex- 
plain why the Babylonian divided the day 
into 24 hours and each hour into 60 min- 
utes, setting the pattern for all of us. 

As math history or archeology, this is 
all strictly speculative, and I am only a 
widely read amateur. To my knowledge, 
no such tile design has ever been un- 
earthed in a Babylonian dig. But the pat- 
tern may well have been the guarded 
property of the priesthood, and not com- 
monly reproduced. The best I can claim 
is that I'm dealing in probabilities. And 
what other tile pattern harbors such wis- 
dom within its beauty? 

For the table project shown, one-inch 
ceramic tiles were used—which actually 
measure a remarkably standard 1%c-inch 
square. The same design would be valid 
in a much larger size—as for a circular 
patio, using tiles 414-inches square. If you 
wished to carry the design out to the 60th 
course, you'd need 10,980 tiles. Gs] 


How You'll See Mars Close Up 
[Continued from page 79] 
At 8:29, with all systems checking out 


perfectly, the 113-foot Atlas stood on a |- 


column of flame and headed for Mars. 
Eleven minutes and 39 seconds into flight, 
the Centaur stage shut down as planned. 
Till then, Mariner had been just a pas- 
senger. Now it was time for it to become a 
working spaceship. 

At 13 minutes and 14 seconds into flight, 
340 miles above the surface of the earth, 
2,500 miles downrange, and approaching 
the coast of South Africa at almost 25,000 
miles an hour, Mariner sparked into life. 
A series of explosive bolts on a V-shaped 
metal band popped, and the ship was 
shoved gently away from the booster 
rocket by a set of springs. 

Power flowed through its complex elec- 
tronic systems. More explosive bolts 
fired, and the giant wings, folded like a 
moth within a cocoon, expanded outward 
majestically. Sun sensors looked for the 
sun, found it, and, with the help of atti- 
tude-control jets, held Mariner so that the 
wings faced the sun. The 17,472 solar cells 
began soaking up sunlight, turning it into 
electricity. 

Mariner, with its wings continuing to 


face the sun, began to cartwheel. A sens- | 
ing system reached for Canopus—a bright | 
star near the south ecliptic pole—and | 


locked onto it. Now, powered and stabi- 
lized, the spaceship headed for Mars. A 
month later, Mariner 7 left Pad 36B and 
went through the identical series of ma- 
neuvers. 

A tricky maneuver. Firing a ship from 
earth and plugging it into a tiny imaginary 
hole in space several hundred million 
miles away is a tricky business. To begin 
with, the target is moving. So is the plat- 
form from which the shot is made. The 
craft will be buffeted by solar winds and 
tugged at by gravitational fields. And 
Mars and earth must be in the right 
places during the approach and flyby. 

But trajectory engineers know their 
business and have good computers, and 
today Mariners 6 and 7 are dead on course 
for Mars. The first real action will come 
on July 28. Mariner 6, still three days 
away from Mars, will fire up its TV cam- 
era and scientific equipment. The instru- 
ment platform wheels around and points 
at Mars. Then, as the planet grows slowly 
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How You'll See Mars Close Up 


larger in the sky, Mariner's narrow-angle 
T'V camera will start taking pictures of the 
entire Martian disk, to be recorded and 
transmitted to earth later. These will 
show the planet with far more clarity and 
detail than even the most powerful earth- 
based telescopes. 

During the three-day approach, Mariner 
will shoot either eight or 90 pictures, de- 
pending on the quality of the radio trans- 
mission available at the time. ('The better 
the system, the more information it can 
handle.) 

Close-up shots. As Mariner draws close 
to Mars, a planet sensor sets off a 
series of events. Both TV cameras begin 
recording some 24 close-up shots of the 
planet’s surface. The narrow-angle cam- 
era snaps pictures 10 times as sharp as any 
previously seen. They'll show objects as 
small as 900 feet—the size of a large build- 
ing on earth, for example. The wide-angle 
camera, with a resolution of about two 
miles, begins shooting overlapping pic- 
tures in red, blue, and green so they can 
be recombined on earth into full-color 
photos of the planet. 

At the same time, three other instru- 
ments go to work: An infrared spectrom- 
eter begins analyzing the planet's lower 
atmosphere to find out what gases it con- 
tains; an ultraviolet spectrometer does the 
same for the upper atmosphere; and an 
infrared radiometer records the changing 
surface temperatures across the face of the 
planet under Mariner's path. 

When scientists on earth get this infor- 
mation, they'll be able to put together an 
incredibly complete picture of what Mars 
is like. Take the puzzling polar ice caps, 
which may be frozen water or dry ice. 
One Mariner will fly over the South Pole. 
If the radiometer finds the ice cap's tem- 
perature is below the freezing point of 
water, but not cold enough to freeze car- 
bon dioxide (dry ice) there's more water 
on Mars than we thought. But if the tem- 
perature shows it's probably dry ice, there 
probably isn't any large amount of water 
on the planet. “The guys who want life 
on Mars," says JPL's Frank Bristow, 
"are really hoping the caps turn out to 
be water." 

Waves of darkness. The TV cameras 
will give close-up pictures of the mysteri- 
ous waves of darkening that spread from 
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the poles in spring, and the radiometer 
will take their temperature. The infrared 
spectrometer will see if there is any water 
vapor in the air above them. The results 
may reveal whether they're vegetation, 
some kind of moistening turning the rock 
dark, or something else not yet suspected. 

If the ultraviolet spectrometer finds no 
ozone in the upper Martian atmosphere, 
well be pretty sure that lethal ultraviolet 
rays bathe the surface. Thus if life has 
ever developed there, it probably is micro- 
scopic, and exists only beneath the soil. 

The infrared spectrometer will also be 
looking for such organic molecules as 
methane. If they're found, it would be a 
strong clue—but not proof—that life either 
does exist or has existed on Mars. 

When the surface-temperature-sensing 
radiometer flies across the terminator— 
the line between day and night—it will 
measure how quickly the surface cools 
after the sun goes down. That will tell 
much about the structure of the surface— 
rocky vs. sandy, for example—and perhaps 
even help determine its composition. 

Clues to Martian weather. Astronomers 
on earth have photographed a strange ser- 
les of events in the Martian atmosphere. 
Occasionally, huge yellowish clouds, pos- 
sibly gigantic dust clouds, hide parts of 
the Martian surface. Unexplained violet 
clouds hang high in the atmosphere, vis- 
ible only through special instruments. 
And higher still lie thin patchy clouds that 
could be either ice or frozen carbon diox- 
ide crystals. 

The Mariner instruments may be able 
to tell what they are, and thus give us 
clues about Martian weather. 

If there are or have ever been volcanoes 
on Mars, there should be traces of sulfur 
dioxide and hydrogen sulfide in the air, 
and the infrared spectrometer may detect 
them. And Mariner will definitely settle 
one of the oldest questions: If those oft- 
disputed canals are really there, Mariner 
will photograph them clearly. 

Two other experiments will round out 
Mariner's bag. As the Mariners fly behind 
the planet, their radio signals will reach 
earth through the planet's atmosphere. 
The atmosphere will change the radio sig- 
nals in a way that scientists on earth can 
measure. And by measuring the changes, 
they can tell a lot about what the atmo- 


How You'll See Mars Close Up 
sphere is made of, and how dense it is. 


Second, as antennas on earth trace the 


course of the Mariners and note the effect 
of the gravitational field of Mars, we'll get 
an even more accurate estimate of the 
precise position of Mars in the heavens. 
(Right now, we know its position accu- 
rately to only about 100 miles.) 

Great expectations. Just what we'll learn 
is anybody's guess. 
prediction: If Mariners 6 and 7 are any- 
thing like other scientific ventures, they'll 
come up with a wealth of totally unex- 
pected information, and perhaps raise 


more new questions than they answer. But | 
there are already plans for answering these | 


questions, too. About every 25 months, 


the red planet and earth swing close | 
enough together in their trips around the | 
sun to make an interplanetary junket | 


practical. 

In 1971, NASA hopes to send two even 
bigger Mariners on Martian expeditions. 
They'll be scheduled not just to fly past, 
but to go into orbit for at least three 
months, sending back scientific informa- 
tion and T'V pictures the whole time. 

Landing capsules on Mars. In 1973, two 
ships will again be sent into orbit. Then 
they'll spit out aerodynamically shaped 
vehicles that will glide down through the 
thin Martian air, collecting scientific in- 
formation as they go. Parachutes will pop 
open and pull landing capsules from the 
shells. Finally, as the packages approach 
the surface, they will be slowed by retro- 
rockets—the Martian atmosphere is too 
thin for an unassisted parachute landing. 

Once on the surface, the vehicles will 
set up small automatic laboratories and 
begin testing the Martian environment for 
signs of life. Scientists even now are work- 
ing to design the laboratory and decide 
which of many suggested life-detection 
schemes it will use. 

Last December at JPL, as I stood gaz- 
ing at Mariner and chatting with Dr. 
Pickering, I asked him what single thing 
he would like to know. 
there is life on Mars," he said, without an 
instant's hesitation. 

Even if we don't find out within the 
next few weeks—and it's unlikely that 
we'll get absolute proof either way—Dr. 
Pickering surely will not have to wait 
much longer. 


But here's one safe | 


“I want to know if | 
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NO MONEY DOWN 


Start Profitable BUSINESS 


A) —— lur 


Garage 
Basement 


Start in sparetime; build 
a money-making full-time 
business in your garage or 
basement. We'll start you 
in business with No Money 
Down. Your earnings easily 
cover the low monthly payments. 
Sharpening saws is an important 
service in any neighborhood or 
small town — You can earn 83 to 
$6 an hour sharpening hand, 
band or circular saws, 


No E Experience! No Selling 


The easy-to-operate Foley Saw Filer is automatic—it does 
the job for you. You can be doing business the day after 
you receive your machine. And with a saw filing business 
customers will come to you. No door to door selling! You 
are supplying a much needed service. If you'd like more 
information about this unique business opportunity, return 
coupon (no salesman will call) and we'll send you our fact-tilled 


MONEY-MAKING BOOKLET FREES 


Foley Manufacturing Co. 

719-9 Foley Bldg., Minneapolis, Minn. 55418 | 
Send for FREE book on Money-Making 

facts about the sharpening business. | 


NAME 
ADDRESS 
STATE ZIP CODE. | 
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IRRIGATE * DRAIN « SPRAY « CIRCULATE » All-metal, 
rust-proof XB. Stainless shaft. Use 14 HP or larger. 
1 HP for up to 5,200 GPH 60’ high or 3,000 GPH from 
25° well. 114" inlet, 1" outlet. For belt Mc c 


drives . 


Type P won't rust or “clog. “Bronze bearing. 
Hundreds of thousands in use. Up to 2,400 
GPH. 1" inlet. 34” outlet. .................... $8. 95 


P'pd. cash with order. MONEY BACK GUARANTEE. 
LABAWCO, Box 4, Belle Mead, N.J. 08502 


BUY GOV'T SURPLUS SAVE TO 85% 


SNR. Send 25¢ 1000's Of Bargains; Surplus, Excess Inventory, 
erret (Cain ar Stamps) i 
CATALOG mp Brand Name Equipment 
For BIG 
4 BARGAIN 
À CATALOG 


“SATISFACTION OR MONEY 
BACK GUARANTEE" 


ar incoln, Nebraska 
SURPLUS CENTER BIEEEXZBI bincole, Nebras! 


COMPRESSORS e WINCHES = GEAR MOTORS e» CB RADIOS 
SURVEYING INSTRUMENTS @ TEST INSTRUMENTS e PUMPS 
WALKIE- TALKIES « TAPE RECORDERS » POWER PLANTS 
ELECTRONICS e TELEPHONES » BINOCULARS « WELDERS 
SCREW JACKS « TARPAULINS = AIR TOOLS e HYDRAULICS 


"Only Everlite 
e Charges 6 batteries 
® Charges 3 times faster 
è Charges all batteries 
Including hearing aid, flashlight, 
lantern. radio, in fact any battery 
up to 12V. Save Money and have 


the convenience of fresh batteries 
always. Simple and 100% Safe. 


Plugs into any 115V. outlet. Guar. 
for one year. Send $6.95 
plus .65 for shipping— 


$42.95 & NECS 
6 Model — Cin Sie 


MASTER MECHANIC MFG. CO., Dept. | 
Southern Customers Write to Dept. B-79, Box 65, Saraita. Florida 


Way-Out Fun House for a Vacation Lot 
[Continued from page 134] 


10'4" long. The nine pads on which it 
rests are 1’ laminated-plywood squares. 
A 114” hole is drilled through the top 
piece of 34" exterior-grade plywood before 
this is laminated to an undrilled square 
with waterproof glue. This provides a 
socket for the leveling screw that's inserted 
in the bottom of each of the nine verticals. 
These screws consist of 18" lengths of 1"- 
diameter threaded rod, with a large washer 
between the nut and pipe end. It's best to 
test-erect the frame in the back yard be- 
fore heading for the wilds. The photo- 
graphs give a step-by-step demonstration 
of setting up. 

The decks. Regular 4-by-8 sheets of 
exterior-grade plywood are ripped down 
the middle for the decks, then drilled as 
shown for the machine bolts that anchor 
them. The supporting 2-by-4s have three 
holes each, one of which is counterbored— 
the one at the cantilevered end. 

Trial-mount these components in the 
frame with flattop fittings that slip onto 
the horizontal pipes. Use 5" machine 
bolts through these fittings and 4" bolts 
in the counterbored hole. Decks are 
mounted equidistant between vertical 
pipes with a l5" gap between sections. 
For easy disassembly, place a washer un- 
der all heads and nuts. If you prefer, use 
flathead bolts and countersink the holes 
on the deck surfaces. 

The Sleeping Volume. The five panels 
are drilled for 2" machine bolts and as- 
sembled with 2"-by-2"-by-6" corner 
blocks. Add the sides to the deck, first, 
then the top, and set the ends in last. 
Joints may be sealed with waterproof tape. 
Hatch-door openings are cut as in the 
blueprint; weatherproof closure is 
achieved by applying linear foam gasket. 
The length of this unit allows for shelves 
at one end. These may be used for toilet 
articles and clothing—although tests at a 
site that was protected from the wind 
showed that clothes could be stored in 
plastic garment bags hung under the Vol- 
ume, for shelter. 

The Cooking Cabinet. This is a simple 
box of 34" exterior plywood with a back 
of 14” exterior ply (stiffened by the inside 
shelves). It's screwed and glued together. 
The door, in three vertical panels piano- 
hinged together, closes against a gasket 
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strip and is held shut by magnetic catches. 
The supporting twin beams clamp to the 
pipe verticals with 4" hexhead bolts. The 
cabinet is anchored to these with clamp 
blocks. The table is attached to the pipe 
frame in the same way. 

The ladder is made of 2-by-4s, glued 
and screwed together. Large clothesline 
screw hooks let you hook the ladder any- 
where on the horizontal pipes. 

The awning is a 48”-by-96” duck panel 
with open hems along the ends to take 
lengths of pipe. The upper pipe is 
clamped in place with special two-way 
fittings, but the lower one can hang loose 
to stretch the cloth. The ridge board is a 
2-by-4 held above the two vertical pipes 
by lengths of threaded rod. 

Wire cross bracing makes the frame 
more rigid. Form loops in the ends of 
lightweight aircraft cable by means of elec- 
trical split bolts, fastening a large turn- 
buckle into one end of each length. 
Opened eyebolts (with the threaded shank 
trimmed to fit) are nutted into holes in 
electrical conduit standoff clamps. This 
fitting goes on the 1” pipe projections be- 
yond the joint fittings, offering a place to 
hook the cable loops and turnbuckles. Use 
two pairs of cables located to provide 
maximum rigidity. 

Finishing the plywood. Use quality out- 
door enamels or lacquer. The fir 2-by-4s 
and plywood Sleeping Volume can be 
sanded and treated with applications of 
boiled linseed oil laced with a small 
amount of turpentine for penetration. 
Wipe off all excess and repeat several 
times. The galvanized pipe requires no 
finish, but the joint fittings should be 
metal-primed and painted white. 

The tabletop may be painted or, as in 
our fully finished Fun House kit, covered 
with white plastic laminate. The seat 
cubes in the photos are another Groveland 
2 product, but camp chairs can be used. 
The Coleman camping equipment shown 
is from Sears. Air mattresses are the best 
choice for the Sleeping Volume, but you 
could also cut a foam slab to fit. 

To give you an idea how long the Fun 
House takes to set up, we carted it to 
a beach in Westport, Conn., erected it, 
photographed it, and packed it back into 
our station wagon in a single afternoon. 


SR 125: Mail-Order Beauty from Austria 
[Continued 


rom page 119 

signed for a larger or smaller foot than 
mine. Unless I was very careful, I'd end 
up with my toes painfully folded inside 
my shoe. Then there was the horn. I’ve 


always had strong feelings about the 


weak horns on motorcycles, and you need 
a louder horn on this one to let cars in 
the area know you're there. 

On the road. The ride was above aver- 
age. The suspension and soft seat ironed 
out all the bumps—riding solo or double. 
The center of gravity is low, making 
handling quick and precise. For a 125cc 
bike, a wet weight of 200 pounds isn't 
much, so these 12 horses really get a 
chance to do their stuff. Acceleration 
may not confound Corvettes or GTOs, 
but youll have no trouble keeping up 
with the rest of the traffic. Once the bike 
was broken in, I clocked it at 72 m.p.h. 

All in all, I feel that the Sears SR 125 
is a lot of bike for only $449. It's fast, has 
good brakes and excellent roadability. 
This, combined with the Sears motto— 
"We service what we sell'—makes this 
a lightweight motorcycle well worth look- 
ing into. Bike fans will love it—even 
fresh from its crate. 


FACTS ON THE SEARS SR 125 


SUspansiODm, TIOUL..... ue each ana paawai telescopic 
Suspension, rear. M: .swing arm 
Fite TORE, iu cuocere s 2. 50 x 17 rib tread 
TITO TÉBF. ts. 26 dine 5S EG 3.00 x 17 Universal tread 
Brake diameter (inches)............... cess 
TODE a Sees PE Raga -oeu 43 LEsGcbG E ES rudis 5.31 
FOB os cs cee Ke Ee BROAN Yn meee 5.38 
Total brake-swept area (square inches)........ 7.87 
Engine tyDB. issus os soos xx a 2 cycle—single cyl. 
Bore and stroke (millimeters). ............. 55 x 52 
Displacement (centimeters)................. 123.5 
Compression ratio............. sss "MI .9.1 
COrFrDUPBHOD usu ca Kae eeu ws VOS gc ss Bing 1/26 
HDI PO. Quam RE A soe Redde ocio Magneto-Bosch 
Horse DOWBT, cu ca puo gre 9 xx Ca ESTA Xu KA 12 @ 7,000 
Oil capacity, transmission (pints)...............1.5 
Fuel capacity (U.S. gallons)................... 2.63 
Starting system (on right)........ kick folding crank 
Lighting system.......... .........6-volt magneto 
Fir TRrationiss igi EXE EGE CX ek wi dry paper 
CHEP o ernawa aaa multiple disk in oil bath 
Primary di'iVB.icuss ginerta OR IO helical gears 
Final drive..,...................Single-row chain 
Gear ratios, overall 
VETE uicem ace ncwcKh he ORDRE RR RORCECROCRTADA GR à 6.77:1 
Ald osa meo SSE EX RES EBEreGsnsr: (mall 
BEBE. DolnsrboMennd ueesie inci o a fs a 12.79:1 
iSt 24934 SE CRORE REX OEE Zu SES 22.58:1 
Wheelbase Gnchés). .. s uu oum Ga monem Xe ica 47 
Seat height (inches)..... ©. seios 20. 2. eee es 30.5 
Ground clearance (inches)................005 7.6 
Dry weight (pounds). oo «uiuos cuc im Ee 198 
Overall length (inches). ............e.ees sese 72 
Gas consumption (m.p.g./m.p.h.). ......... 62 @ 32 
ZUM MEE rao es miei onera ee 72 m.p.h. 
Price vs qa uw. pues E SAP ud .$449 


GOVT. SURPLUS ::;.: SAVE : 90% 


HYDRAULIC PUMP & MOTOR Miniature 
hydraulic unit consists of PP x 
n motor. Pump output 1000 @ A VEPM. 
Runs well on 12 V.D.C. @ 1000 PSI. @ lA 
GPM. Inlet port la” — 18. Outlet port 7/186" 
— 20. Gear type intermittent duty. Exc. for 
small hydraulic tail gates, automotive lowering 
- systems, etc. B" I x 31a" H x 5” W. Tested 
Prior to shipment. GOVT COST $184. Shpg. wt. 7 lbs. $17.50 


ELECTRIC GEAR MOTOR 


Heavy duty, all ball Dearne const. Tater! 

approx. 34 H.P. @ 24 C. Turns 400 

? RPM no load on 12 V D c. 750 RPM on 

; 24 V.D.C. Contains marnetic clutch. lia" 

shaft free wheels with power off, Reversible, 1615" I, x ilo 
dia, Like NEW. Tested prior to shpi. Approx. GOVT CÓST 


$2250, Shp; wt. 40 lbs, $27.50 (Stk. #2410) 


ELECTRIC UTILITY PUMP output up 


to S00 gal, per hr. we 18 PSI. Exc. for 
water, fuel, 
CS irie tion. 


Mim Si 
- ^ | W 2 
| zs insecticides, ete, Aluminum 
Runs on 12 or 24 V.lIXC, 
Explosion- S5 os mier: Inlet & Outlet ports are li” pipe, 
Draws 3.2 amps. U24^ H x 6^" W. Approx. GOV'T COST SIDU 
Shp. wt. 8 lbs, NEW. $14.50 (Stk. #21864 


NEW! BIG! 1969 CATALOG 

Send 25e for amazing catalog with 1000's of 
bargains in EORUM electrical, marine, auto- 
motive items, ete. Order from ad, All "prices 
FOR Culver ‘City, Oc; deposit required for 
COD, Cal. res. add 5c, sales tax. Include zip. 
Satisfying world- wide customers since 1945. 


AIRBORNE SALES CO. ^ Dept Ps769 


8501 Stellar Dr., Box 2727 + Culver. City, Calif. 90230 


CAT CH ALL-PURPOSE TRAPS 


icem 


LA SE 
"'Airciaft 
* Marine fs. 
reso: 
^s? a* 


AIRBORNE SALES 


Be i Dy pi TT d 7s j H 
Hj pee 
eS E 


Traps without injury squirrels, chipmunks, rabbits, mink, gos. rac- 
cons, stray animals, pests, etc. Sizes f for every need. Al Also traps for 


, Sparrows, pigeons, crabs, turtles, quail, etc. Save on our low 


ped prices. » pigeon no money. Free catalog and trapping secrets. 


MUSTANG MFG. CO., Dept. N-45. 


Box 10880, Houston, Tex. 77018. 


SAVE MONEY on finest domes- 
tic and imported hardwoods . . . all 
dimensions. Over 1500 items for the 
home craftsman and woodworking 
hobbiest. Lamp parts, upholstery sup- 
plies, tile, power tools at discounts. 


NEW CATALOG READY 
132 pages. Full Color. Send name, ad- 
dress and 35¢ to cover handling, and 
postage. Write.. 


CRAFTSMAN Wood 
Service Co. Dept. B-/9 
2729 S. Mary, Chicago, Ill. 60608 


VENEERS- TOOLS 
Shop Equipment » Supplies 
POWER TOOLS 

at Lowest — 
Discount Prices! 


Ornamental Concrete 
"fem... 

Book about Aluminum 
Molds with prices and 
production trade secrets 


direct from world’s larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY, 
P. 0. BOX 99 œ 


HICKORY 7, N. C. 28601 
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Measure the Speed of a Bullet 
[Continued from page 146] 

Mount battery B2 in a holder. This 
battery must be a mercury unit, as speci- 
fied in the parts list. 

Building the screen holder. Use your 
ingenuity here—the requirements are 
simple. The holder must support the 
screens vertically and hold them taut at 
a screen-to-screen distance of exactly one 
foot. I made mine by bolting some hard- 
ware to an old concrete-float base. The 
screens are held in place by spring-type 
paper clips (see setup photo). 

This holder is specially designed for 
use with bolt-action rifles that are bench- 


mounted so that I can visually align the | 


bore with the screen targets. For other 
types of rifles, and shotguns, the holder 
should have a wider opening at its outer 
end to prevent the chance of hits by 
projectiles. 

Calibration. Disconnect the screen hold- 
er from the circuit. Temporarily con- 
nect a normally open pushbutton switch 
between lead A and lead B. Turn on 
power switch S3, and then adjust “zero” 
control R4 (while you depress S2) to 
produce a meter zero reading. 

Flip S1 to “0-1 sec" range. Now (this 
is the hard part) hold the temporary 
pushbutton switch closed for exactly one 
second. Use a metronome as a standard, 
or have a friend count off seconds as he 
watches a clock with a sweep hand. 

If you find this too difficult, replace 
R2 with a 100-megohm resistor (same 
wattage and type) and hold the switch 
closed for exactly 10 seconds. Quickly, 
adjust R3 for a full-scale reading, and 
flip S1 back to the 0-1/1,000 scale. 

Using it. Be careful—before you fire 
be absolutely sure that the bullet can- 
not strike the screen holder, rather than 


the screens. And be sure to take the read- | 


ing as soon as possible after each shot is 
fired. Otherwise, the reading will decay 


slowly on the meter face and you'll lose | 


all accuracy. 

Note: If you plan to chronograph rifle 
or pistol bullets that travel slower than 
1,000 f.p.s., build your screen holder so 
that the screens are exactly six inches 
apart. Using the velocity formula pre- 
viously derived, divide the number ob- 
tained by two to correct for the lesser 
screen distance. 
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The Case of the Hospitable Houseboat 
[Continued from page 54] 
powerful, lighter in proportion to power 
output, and more economical. Some will 
have separate oil tanks, eliminating the 

need to mix lubricating oil with fuel. 

Not all outboards are two-cycle en- 
gines, however. A four-cycle outboard 
that works like your automobile engine 1s 
available and has been seized upon by 
houseboat owners. Lubricating oil recir- 
culates continuously through the crank- 
case instead of burning up with the fuel. 
Besides using less oil, the four-stroke en- 
gine gets more miles per gallon of fuel 
and requires less attention. 

Inboard-outboards are especially popu- 
lar on larger houseboats. On single-hull 
and catamaran-type boats, a pair of en- 
gines are often installed in the stern, one 
on each side. In a single-hull design, 
typically, the electric generator is mount- 
ed between the engines; this keeps the 
machinery below deck, leaving the rest of 
the boat quiet and uncluttered. 

Twin engines, whether outboards or in- 
board-outboard, are a great advantage in 
handling a large houseboat. Unlike a 
cruiser, many houseboats have no rudder, 
depending on engine thrust for maneuver- 
ing—you turn the whole propeller unit. 
With two engines, you can pivot the boat 
by going ahead on one, backing or stop- 
ping the other. The spacing between en- 
gines makes a big difference in handling, 
especially at low speeds. 

Renting. John Thieme told us that a 
big percentage of his rental customers 
come to him the first time with no nauti- 
cal experience at all. Yet he gets them 
started with a brief training session and 
a 24-page instruction manual. 

John has watched houseboating (and 
his own fleet of boats) expand rapidly 
over the past few years. He now has 15 
six- and eight-sleepers. Many renters 
come back repeatedly, John says, appar- 
ently having discovered that houseboat- 
ing offers something different for each 
member of the family. For junior it may 
be swimming, for dad some fishing, and 
for mom a leisurely suntan. 

The pleasure of houseboating is liv- 
ing on the water in a compact home. 
Cast off and you've arrived at your des- 
tination—relaxation amidst comfort and 
convenience. Gs] 


How to Air Condition with Well Water 
[Continued from page 129] 


area should be 1.5 to three times the . 


cross-section area of the duct on which 
the exchanger is mounted. 


Do return the water to the earth either | 


by a lawn sprinkler or other means so it 
can be used again. 

Do check the temperature of the cool- 
ing water. Water warmer than 60 degrees 
F. cannot be used. If you don't have a 
well and none of your neighbors do, call 
your nearest weather station and ask for 


annual mean temperature. If your well is © 


90 or 60 feet deep, the water you draw 
won't vary more than a degree or so from 
this temperature all year. 

And here are important don'ts: 

Don't put the exchangers in the suc- 
tion side of the duct system unless you 
are prepared either to move the furnace 
fan upstream of the exchanger or are will- 
ing to run two fans. 

Don't try to evaluate your system's 
performance by measuring the change in 
air temperature across the exchangers. 
Use temperature rise as described else- 
where. 

Tuning your system. This is mainly a 


process to determine if you have enough | 
exchanger surface area exposed to the air | 


flow. First, for every 100 square feet of | 


floor area in your house, install 20 square 
feet of exchanger surface area if your ex- 
changers are copper. Put in 30 square 
feet per 100 of floor area if your exchang- 
ers are aluminum. 

Next, have the fan turned up. You may 


have to change pulleys to get the air dis- | 


charging into the rooms at a good rate. 
Now calculate the cooling capacity of 
your system in BTU/hr. 

Then throttle the coolant water. A 
nozzle on the discharge hose is a handy 
way to do this. Cut the flow to three 
quarters. Calculate cooling capacity 
again. If it has not gone down, it means 
your pump is pumping fast enough to 


handle a bigger heat exchanger, and if 


you install it and pump at the original 
rate, you will get more cooling. You can 
add exchangers until the percentage drop 
in performance gets close to the percent- 
age drop in water flow. If you are not 
satisfied with the performance at this 
point, you will just have to pump the 
water faster. u: 


| WELDER. 


HEAVY DUTY 
WELDER 


"BEST FOR THE MONEY” 
Lifetime 
Guarantee 


Money Back 
Trial 


WELD, BRAZE, SOLDER, CUT, ONLY S195... 


ANYONE CAN USE. No experience needed. Make or repair 1,001 
items. Operates on 110 V.. 3uA.for pennies. No tanks or refills 
to buy -produces to 11,000? heat, Twin Carbon Torch rre 
heat for each ioah YOU CAN'T GET A BETTER LOW COST 
500, 000 in use. LIFETIME GUARANTEE. If inop- 
erative, simply return, We repair er replace and ship free. COM- 


| PLETE, READY-TO-USE. YOU GET: heavy duty welder in rug- 


red metal cabinet, ground clamp, cables, combination tereh and 
rial holder, welding manual and helmet, plus Free $2 paek 
“TOUCH WELD” rods for instant and automatic arc, brazing 


Toda, 4°" carbons, solder and flux. 


Additional Extra $2.00 pack weldin 
brazing rods, carbons, flux and solder 


ORDER TODAY ON 10-DAY MONEY BACK TRIAL 


| Sond only $2 Enn and pay $16.95 piua. C.O.D, & iiki T d reiten 


or send ÁS158.05 and we pay delivery in Continental T 


FOUR-WAY WELDER LO 


1810 S. Federal Street Dept. R3-G Chicago, Illinois 60616 


- TO YOUR OWN DOCTOR'S PRESCRIPTION ” 


Mail orders filled diy » $995 i 


-— licensed optician from 
i (Including single vision lenses, frame and case). 
Doctor's prescription will be filled by a skilled, approved and licensed optician 


or your own prescription duplicated. Lenses are ground and manufactured to 
U.S. optical standards. Choose from complete catalog of men's, women's and 


children’s glasses. Bifocals, trifocals, sunglasses or SAFETY HARDENED LENSES i 
at low additional cost. We guarantee accuracy, perfect fit. 
^ SEND FOR YOUR FREE CATALOG TODAY | 
2 Dept. PS-34. 136 Liberty St., New York 6, N. Y. i 
je] 7i pepe iE + m eve CORA, | Ti tpe 


Now Possible To 
Shrink Hemorrhoids 


And Promptly Stop Itching, 
Relieve Pain In Most Cases. 


Science has found a medication with 
the ability, in most cases—to stop 
burning itch, relieve pain and actually 
shrink hemorrhoids. 

In case after case doctors proved, 
while gently relieving pain and itch- 
ing, actual reduction ( shrinkage) took 
place. 

The answer is Preparation H9— 
there is no other formula like it for 
hemorrhoids. Preparation H also 
soothes inflamed, irritated tissues and 
helps prevent further infection. In 
ointment or suppository form 
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| Wickliffe 
| PS-7, Wickliffe, Ohio 44092 


MAIL 
ORDER 


SHOPPERS' MART 


A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. 
Please include zip code. 


HOW MANY HANDY DANDYS 
DO YOU NEED? 


Handy Dandys are plastic caps that snap 
onto pegboard and hold quarter-twist glass 
jars, such as used for baby food and which 
can usually be had FREE! Ideal for storing 
all kinds of supplies, parts and small tools. 
Sample pack of caps only 8 for $1 — 36 
for $3.50 — 72 for $6.00 — 500 for $36.50. 
Postage prepaid in U.S.A. No C.O.D.'s. 
Industries, Inc. P.O. Box 286- 


FREE!!! POWERFUL MUSCLES FAST! 


Fantastic New Discoveries in the science of - 
bodybuilding. Now, in the privacy of your | 


bedroom, our method will add inches of 


| powerful muscles to arms, chest, shoulders 
| & legs. Learn secrets on trimming the waist 
| with ultra-modern methods—fast! 


Regard- 
less of age, skinny or overweight, we can 
transform your body to physical perfection. 


| Results Guaranteed! Send for free brochure. 


Universal Bodybuilding, Box 4327 A-33 
Mortheastern, Dearborn, Mich. 48126. 


Guaranteed 


10 Years! 
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f IF BROKEN 


plus $.27 


The knife for hunting, 

fishing and all around use. 

Mirror 
stainless steel blade honed to a 
razor's edge. Rugged. Opens quick- 

loeks into position. Blade will not | 
close when in use, Press button in han- 
dle to close. Safety finger guard. Sure- 
grip handle, Palanced for target throwing. 

WITHIN 

WILL REPLACE AT NO CHARGE! Use 

30 days. Money back if not pleased. Only $1.98 

postage and handling. 


FREE MUSCLE COURSE! 
Want a new Jet-Charged body? In 15 min- 


| utes l'Il prove you can slap on 4” of muscles 


to your chest—3" to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don't care if you're short or tall (skinny or 


fat) young or not so young, expect a muscle | 


building miracle when you send for my free 
course, Send only 254 to cover postage and 
handling to Joe Weider, Dept. 100-79D2, 
531 32nd St., Union City, N.J. 


Thousands of 
exciting tool 
values! 


SILVO ( BRAND NAME) TOOL CATALOG 
Thousands of Exciting Tool Values! Stanley, 


Millers Falls, Skil, Thor, Wen, Disston, Wiss | 
Wellsaw, Dremel, Speedy Sprayers, Plumb, | 


Huot, Kennedy, Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Rid- 
gid and many other Nationally Advertised 
brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25¢ for our big 132 page tool catalog to- 
day. Silvo Hardware Co., PSD-7, 107 Wal- 
nut St., Philadelphia, Pa. 19106. 


ZIP CODE 
SPEEDS MAIL 


polished, imported 


10 YEARS WE 


ORDER NOW! 


NOVEL 31- 


| Assoriments exactly abke. Only $298 each, 
| plus 25g postage and handing SPECIAL. I 


can run as fast as the average man, 
But is small enourh to fit in the palm of your 
hand! Erg is ready to hatch the day you receive 
it and live hatching is cuaranteed! 
structions for care & feeding sent with every ore. 

Free catalo;ue for deluxe housing & prices for | 
live *'draron food” included with every order! 1 | 
EGG. ONLY $2.00, add .50¢ for shipping. 3 EGGS | 
33-00. add .75¢ for shipping. ORDER DIRECT | 


NOW —PRICED LOWER 


GIANT: 


BALLOONS 
10 ft. size 


T 
+25¢ pp 


Guaranteed brand- 


new surplus. Durable heavy-duty neo- | 


prene rubber, 5' size—2 for $1-+ 25, 
pp. 10' size—$1-+ 25g pp. Great fun 
at beach or play. Huge 25° size: Inflate 
with auto air hose or vacuum cleaner 
or fill with locally available gas. Fly 
advt. sign high in sky. Terrific crowd 
gatherer for sales, openings, sports, 
meteorologists, etc. Nat'ly adv. at $10 


—now only $4-- 50¢ pp—2 for $7+ | 


$1 pp—3 for $10 + $1.50 pp. No COD’s. 


BEFORE _ 
133 LBS. 


That's what Al Ehrlich did on the Crash- 


Weight Formula £7 Plan. This pleasant, | 
method has helped thousands of 
| other underweight men and women gain 


natural 


pounds of healthy weight fast. Crash- 
Weight is a super-packed delicious drink 
with 1800 extra calories. Comes in 2 tasty 
flavors: chocolate or vanilla (indicate 
choice). Free 56-page weight-gaining course 
included. 7-day supply $7.50. 14-day 
supply $14.98. Joe Weider, Dept. 100- 


| 79CW, 531-32nd St., Union City, N.J. 
07087. 


“Partial List 
of C 


GIANT SURPRISE ASSORTMENTS Packed 
from collectons including thousands of rare 
and key cons up to 150 years old! Each Grab 
Bag a guaranteed minimum catalog value of 
$450 up to $45 00 and even more! No two 


Bag FREE with orders ford (Maximum 5 Bags 
per Customer) Ideal pft for bepinner or ad: 
vanced conector! Supplies Limited Order To- 
day! Sorry, no COD's, Foreign orders $2 00 


more. 


Mat Numiss, Dept. 


“DRAGON EGGS” 
What strange reptillian life form lurks within the 
inner recesses of this mysterious blue eg;77?7? It 


jump ʻi feet. 


Simple in- 


PS7, 2928-41 Ave., N.Y. 11101 


Midwest Knife Co., 9043 S. Western Ave., Dept. RC-2316 
Chicago, 1H. 60620, Established 1936. 


Train for top jobs, top earnings, in PHOTOGRAPHY 


NYI trains you for the best jobs—or your own successful business. Learn by doing at home, quickly, 


“Puff,” The Magic Dragon, P.O. Box 181, Flushing, N.Y. 11352 


easily the individualized NYI way. Low cost. No experience or expensive equipment needed. Earn while 
you learn. Easy pay plan. Approved for Veterans, Student Loans. Approved by N.Y. State Ed. Dept. Ac- Bay 
credited member Natl. Home Study Council. FREE color career book. No salesman will call. RESIDENT « 
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TRAINING in all profitable phases of photography and Creative Motion Picture Course. Our 60th year. 
NEW YORK INSTITUTE OF PHOTOGRAPHY - 10 West 33 St., New York, N.Y. 10001, 


Dept 5-7 _ 


. » . exciting 
collector's item 
no two alike! 


“BRITISH COLONIAL” 
SWORD 
CANES 
SPECIAL SALE 
Regularly $14.98 


NOW $998 


ONLY 
(while limited supply lasts!) 


Nostalgic conversa- 
tion-pieces of the 
never set on the 
vou do is twist Con- 
fucius head on han- 


beautifully grained selected 
Walnut Woods. The old 
craftsmen of Taipei, 
for centuries have carved 
by hand, 
very 
ades 
strikingly handsome, 
no two canes exactly alike. 
After carving, 
hand-polished and 
to à warm, lustrous patina. 
Commanding 37" in length. 
Orders will be filled 
come, first served. 
disappointment — order to- 
day. Only $9.98 (add 
postage & handling) 
Prompt shipment, Satisfaction 
guaruntecd, Send cheek or money 


order-no C.O.D.'s, Send for FREE 
catalog of unique gifts for men, 


A M.AN"S WORLD 
DEPT. PY-79, 7 DELAWARE DRIVE 
LAKE SUCCESS, N.Y. 11040 


10-DAY FREE TRIAL 


New electronic circuit 
guarantees at least 
TWICE THE DETEC. 


TION ABILITY of any 95 
detector in this price 2 POST 
PAID 


range or your money 
back. Find gold, silver, 
coins, old weapons, etc. 
Works through carth, 
beach sand, water, 
wood, rock, etc. New 
circuit gives more 
power, more depth. 
Not a “probe” type Fi 
but a fully elec- 
tronic, 1969 model 


agrec it will out- 
perform any detector 
costing TWICE this 
low price or return in 
10 davs for refund of 
cost. Only VIKING 
dares make this offer. 
Fully transistorized, 
uses ordinary 9V battery, 


detector never iji weighs 2 pounds. Gives 
offered before and / loud, clear signal when 
available only object is detected, 


from VIKING. 

Only detector in 
this price range | 
sold on / 


NOTHING ELSE TO BUY. 
; Complete, ready to operate. 
Send $29.95, check, cash or 
M.O. for postpaid shipment 


unconditional y}; or $3.00 and pav postman 
MONEY BACK /// $26.95 plus small C.O.D. when 
GUARANTEE! | i delivered. 

You must 


VIKING DETECTORS 


Dept. V-3, Box 10880 
Houston, Texas 77018 


days "when the sun 


British Empire!’’ All 


dle, and out comes 
real sword-spike of 
tempered steel! 
These canes were ex- 
ceptional values at 
$14.98—should be snapped 
up at $9.98 by every serious 
collector, every person in- 
terested in unique clistin- | 
guished «decor for home or | 
office. Intricately carved of 


who 


still work with the 
same tools used cdec- 
ngo. The results are 
with 


the canes are 
rubbed 


first 
Avoid 


To¢ 


NEW '69 Lightweight! Safe! Powerful! 


U.S. GOVERNMENT PAT. 


= 3,061,202 


FOR FARM - HOME: GARDEN 


Kills Insects 30 Ft. Away! 


Clears air of mosquitoes, flies, moths, 
gnats, beetles...instantly! Rids farm 
and home of ants, spiders, scorpions, 
water bugs, crickets, earwigs, etc. 


NOW YOU CAN SPRAY, 
FERTILIZE AND PRO- 
TECT EXCEPTIONALLY 
LARGE AREAS, Shoot a jet 
apray up to 30 feet high. 
Fertilize with amazing in- 
stant action results on lawns, 
shrubs, trees, roses and ever- 
greens. Kill insecta, flies, 
mosquitoes and other disease- 
bearing insects. 

lmagine! Now you can cover a 


| 60 foot diameter circle without 


even picking up sprayer! Shoot a 
jet spray up to 30 feet! Squeeze 
the automatic trigger — instantly 
start lawn spraying or fertilizing 
with powerful new 1969 Super- 
Surge Pressure Sprayer that covers 
huge 3800 ft. area. So efficient, 
easy to operate. No heavy tank to 
hang on your shoulder. Light- 
weight, can't rust. Maintains con- 
tinuous suction pressure without 
tiring pumping, Can be dialed to 
throw any kind of stream you 
want, Guaranteed dependable, 
easy for women—even a child can 
operate ! 


LOOK WHAT IT WILL DO 


* LIGHTWEIGHT—(1 lb. empty) 
(8 lbs. full). Less than *4 the 
weight of conventional sprayers 
due to the polyethylene construc- 
tion, Corrosion proof, cannot rot, 
unaffected by garden chemicals, 
s NO STOOPING. NO PUMP- 
ING—Long 36" pressurized deliv- 
ery tube, No need to constantly 
carry the sprayer. Leave it stand- 
ing while spraying those tall 
shrubs, bushes, etc. 


e TRANSLUCENT CONTAINER 
— Liquid level always available, 
maintains suction pressure— —works 
continuously. No clogging, U.B. 
patent approved. 34°, fewer mov. 
ing parts, 100%- trouble-free, 

e POWERFUL INSTANT AC- 
TION—Squeeze, It sprays, release, 
it's off. Built-in adjustable nozzle 
can be dialed to spray fine mist or 
S0 ft, jet stream (with 200 lbs. 
pressure), 


se ECONOMICAL—Delivers a 
super-fine wetting mist—no coarse 
wasteful delivery, Compact, easy 
to store for use year after year. 


e FULLY GUARANTEED = En- 
tire unit 100°, American made 
lifetime construction, l'arts always 
available, Satisfaction guaranteed 
or money back. Mail coupon. 


FREE CHLORDANE 
INSECT KILLER wettable 
powder makes 2 full gallons. 
Guaranteed effective over 
large areas. One application 
lasts all summer. Mail coupon. | 


ADJUSTABLE 
DIAL MOZILE, 
FIME MIST 
OR 30 FT. JET 


AUTOMATIC 
PISTOL 
GRIP 


GUARANTEED! ~ 


BEST TANK SPRAY | 
VALUE IN AMERICA 


SO MANY USES 


New Super Surge with insecticide 
rids patio, porch, terrace, lawn or 
garden of flies and mosquitoes in 
seconds! (So lightweight you can 
spray twice as much with half the 
effort.) Kills annoying garden 
pests that breed disease and give 
your lawn and garden that un- 
kempt, ugly look. Thousands order 
extra sprayers to speed window 
washing, or as a gentle sprayer 
for pets and livestock, lawn fer- 
tilizer, spot spray, for crab grass, 
HAM om etc. MAIL COUPON 


Enjoy your patio 
all through the 
fly and mosquito 
season, Super- 
Spray keeps it 
bug-free the easy 
Way. 


No more pesky 
insects around 
the barbecue. 
Makes outdoor 
dining more 
enjoyable. 
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98 


Complete 
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_ AMERICAN MADE! 


p———————— 


10 DAY FREE TRIAL 
Use your Super-Surge Pres- 
sure Sprayer for 10 days 
entirely at our risk. It not 
10095 satisfied, 
full refund. You can't lose. 
Order now amd add fun to 
your yard work and hours to 
your leisure. 

AMAZING NO-RISK COUPON 


E. NORWALK, CONN. O6B8BBO 
Please rush new Super-Surge 
Sprayer, | must be 100% 
satisfied or will return in 10 
days for full money back 
refund. 


Ss n gallon container only 


98 plus 60¢ postage and 
handling. 


Name 
Address 


City — —— State lip 


O SAVE! Order 2 Super-Spray- 
ers for only $6.50 postpaid 
(save 66¢). Extra sprayer 
makes perfect gift. 
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PESE BIS NOTTE PLC can mim HUE Coo REI CIS ORO 


ENTIRE UNIT 100% 


a CLASSIFIED ADS $1.75 per word per insertion, payable in 
vertisers using P.O. Box 
number in ad must furnish complete name & street address 


advance. Minimum ad, 10 words. A 


Aug. 28) 


1 AUTOMOBILES & 
MIDGET CARS 


HOW TO TUNE UP YOUR CAR. Our 
experience gives easy to understand know- ' 


how. $1.00—G & B ASSOCIATES, P.O. 
Box 398, Hasbrouck Heights, N. J. 07604. 


2 AUTO SUPPLIES & 
SQUIPIMENT 


Rew York 13201. 


AUTO Parts for old cars and new. All 
makes, Catalogue $1.10. Antique Parts, 
Milwaukee, Wisconsin 53204. 


—— a m Gm 


INVEST $10.00. Save cent a mile or 
money back. Free details. Berger Humid 
aver, Erskine, Minnesota 56535. 


—. CAR Telephone: Powerful 100 watt 
w/dial, Cost $1,100, sell $550.00, F.O.B. In- 
ternational, 4941 Tracy, Kansas City, Mis- 
souri 63110. 


CROSLEY And Foreign Car Parts Dis- 
counts, Service. 616 Burnside. Inwood, New 
York 11696. 


DON'T BUY ANOTHER CAR until you 
know the facts—An exposé of new and 
used car dealers. Learn the inside secrets 
that auto dealers use. Send $4.95 for 
“What You Should Know Before You Buy 
A Car" to: Dept. CL4, Sherbourne Press, 
Los Angeles, California 90035. 


REPLACE Dangerous bumper jack with 
new fast-action LIFT-O-MATIC. $14.95 
postpaid, Write: SizorJack Company, Box 


385 , Cuyahoga Fails, Ohio 44222. 


MODEL "A' Parts. List 25c, Matco, 303 
South Walker, £ San | Pedro, Calif. 90732. — 


eS SE a: 


NEW Heavy | Duty CD ignition system. 
Details free. Kits $28.95, Assembled 
$39.95. Dealers invited. Delta Internation- 

al Ltd., Box 1946PS, Grand Junction, Col- 
orado 81501. 


3 AUTO TRAILERS & 
CAMPERS 


BUILD Your Pickup Camper. Precut 
Kits. Blue Prints. Supplies, Literature 10c. 
Comstoc Trailers, Dept. 665, Parsons, 
Kansas 61351. 


~ PICKUP Camper, Trailer or Pickup- 
Cover ... Build Yourself. Save! Complete 
Plans $3.95 each. Cover plans $2.00. Con- 
version Plans—econoline type van $2.95; 
passenger bus or delivery van $2.95. Satis- 
faction Guaranteed. Equipment Catalog 
$1.00 (refundable), Details 10c. Viking 
Camper Supply, 99-J Glenwood, Minneap- 
olis, Minnesota 55403. 


CAMPING trailer kit. Tent top, 16" size 
m. Complete do-it-yourself plans with 
hotos $3.00. Circulars 15c. Stratford 
Trailers, 3768. Stony Creek, Conn. 06405. 
e—a U À————— 4 


4 MOTORCYCLES, BICYCLES 
& SUPPLIES 


BUILD Your Own Minibike! NO WELD- 


IN REQUIRED!! Plans $2.00. Westate 
Enterprises. Dept. PS-7, Box 9216, 
Jose, California 95117, 
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San 


USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


Advertising Agencies & Services .. 
Arents Wanted 
Air Conditioning 
Antiques, Relics & Indian Goods 
Arl Instruction 
Astronautics .... 
Athletic Equipment 
Author's Service 
Automobiles & Midget Cars 
Auto Supplies & Equipment 
Auto Trailers & Campers 
Aviation 
Birds & Animals 


Bouts, Inboard & Outhoard Mant urs 


Body-Building, Self-Defense Courses ... 


Books & Magazines 
Business Opportunities 
Buy It Wholesale 
Cameras & Photo Supplies 

Camping Equipment & Tents 
Cartooning, Sign lalnting 
Coins & Currency 
Contests 
Detectives 
Do-It-Yourself s 
Earthworms, Crickeis, Frogs ... 
Education & Instructlon 
Electrical Supplies & Kayuipinent 
Flectric Trains, Raceways 
Emblems & Brassartds 


Engines & Motors 
Field Glasses, 
For Inventors 
Formulas, Plans, etc. 
For Sale Misc, 
For the Home 
Garden Supplies & Equlpment 
Gifts 
Government Surplus 
Hi-Fi, Stereo, Electronics 
Hobbies & Collections 
Home Craftsman 
Household Pets 
Import—Export 
Inventions Wanted 
Jokes & Novelties 
Loans by Mail 
Maric Tricks, Puzzles, ete, 
Minerals & Precious Stones 
Miscellaneous 


Telescopes, Mieraseopses 


Moneymaking Opportunities 
Motion Picture & Color Slides 
Motorcycles, Bicveles & Supplies 
Musical Instruments ... 
Of Interest to Women ......... - 
Old Gold, Jewelry Wanted 
erroni acc ana cence nen 
Phonocraph Records, Tapes 
Photo Finishing, Plhotocoples, etc. .. 
Plastics 


ic € & a 


Printing, Muitigraphing. ete. ......... 


Printing & Rubber oe Outfits 
Profitable Occunations 


Remailing Services ees s» a 
Resorts & Travel .....,;. 
Rubber Stamps & Office Sunnltes. 
Salesmen—Distributors Wanted 


Special Services 
Sporting Goods, Fishing Tackle. etc. 
Stamp Collecting 
Tools & Machinery ... 


Wanted to Buy 
Watches, Clocks—Suales & Service 
Welding, Soldering 


for our rec -— 
18 uiv 
Send copy and remittance O. K. Kelly, Classified Adv. Mgr. 
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Models—Ships, Planes, Rockets ...... 


" s w- m" m m" 5 9» Ww 5 


oct " RM B ee o5 4 c 


E è ë €" 4 
à m 5 à eee A y À oma * à 
LJ = = = 
© ft mà 5 W dm à à à " b H B M à W ee BH Bh S5 
E E *" * 
os * & ox 
E S ë & s 


Science & Chemistry MUN occi PRO inca 
| Song Writers ... 
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355 Lexington Ave. 
New York, N. Y. 10017 


Closing date for September issue (on sale 
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No cancellation after July 10th. 
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SNOW Vehicle & Kart Catalog Hop- 
up  accessory—speed and performance 
equipment—manifolds, engine mounts. ex- 
haust systems, Send 25c. G.E.M. Products, 
496 East St. Charles, Carol Stream, Illi- 
nois 60187. 


— 


BUILD “Popular Mechanics 

BIKE featured June 1967 a. Detail 
plans, photographs $2.50 refundable. Kits, 
parts, engines; factory discount prices. 
Catalog 25c. Gilliom Mig.: PSC: St. 
Charles, Missouri 63301. 


MOTORCYCLE Turn Signals. Acces- 
sories, Catalog 25c. Houston, PS, Lockport. 
Illinois 60441. 

MOTORIZE your Bicycle with Lawn 
Mower Engine. No Welding. Easy Plans 
$2.00. Motor's, Box 415, Baraboo, Wiscon- 
sin 53913. 


CONVERT Bicycle To Motorbike! Plans 
—$2; Go-Cart Plans—$2. Go-Byk Indus- 
Rothsay, Minnesota 56579. 


5 AVIATION 


HOMEBUILT: Real Enclosed Helicopter. 
24 Pages Ideas. Information, $2.50. Build 
"Executive'" Helicopter. Drawings. Speci- 
fications, $2.00. Helicopter Development, 
Box P5147. Washington, N.J. 07882. 


AIRBOAT. Propellers, Engines, 
Kits, Supplies. Complete Airboats. Out- 
board Airdrives, Catalog $1.00. Banks- 
76103. Box 3301-G, Ft. Worth, Texas 


Plans, 


BARTLETT Flying Saucer. Amazing ma- 
chine hovers 200 lb. man over land, water, 
owered by ordinary lawn mower engine, 
asy to build. Fun to fly. Complete Plans 
Kit Brochure, and Photo Review $3.00. 
Write: Herb Bartlett, Box 3234-B, Scotts- 


| dale, Ariz. 85257, 


— es e MMM —ÁÀÀ — — -— 


HELICOPTER, One-Man, Portable, Kits, 
Plans. Information 10c. Photos and Three- 
view drawings $1.00. Compcop, Box 1267, 
Redwood City, California 94064, 


6 ASTRONAUTICS | 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service, Estes 
Industries, Penrose 32. Colorado 81240. 


J ROCKETS!! 2000 feet altitude, Powerful 
motors — Kits — Tubes — Cones — Para- 
chutes — Launchers. New Illustrated Cat- 
alog — Rocket Data — Diagrams — 25c. 


Rush Delivery. Centuri Aerospace, Box 
1988, Phoenix, Arizona 85001. 
ROCKET BOOKS. Free Catalog. Rocket- 


lab. Dept. PS, Box 5636, China Lake, 
Californ a 93555. 


^ APOLLO MISSION PHOTOGRAPHS, 
Official NASA Releases, Beginnin with 
Apollo 8 (Moon Orbital). Beautiful Color 
8x10's, 8 Per Mission $2.50, Apollo Photo- 
$s apne, P.O. Box 298, Rockledge, Florida 
3295 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


NEW. used. rebuilt marine motors. Dar 
rine conversions. fittings. Free catal 
Stokes Marine Supply. Dept. 23, Cold- 
water. Michigan 49036. 


NEW 1988 McCulloch and Other ave 


boards. 4 H.P. $108.00... 7!5-$224.00 . 

9 Electric Start $288.00 18- $316. 00 

40 Electric $514.00 . 5 Electric $698.00 
. . . All Sizes . . . Literature 50c. 
tra Marine, 1427 Broadway, Brooklyn, New 
York 11221. 


BOAT PLANS, FRAME KITS. 
BOAT KITS. World's largest catalog— 
Over 200 top designs for the amateur 
builders. New catalog includes Cruisers, 
Runabouts. Deep vee’s. Catamarans, Tri- 
marans, Houseboats, Sailboats from Small 
Sail Fish to 34 ft. motor sailers. large 
selection of inboard and outboard Hy- 
Broprenes Send $1.00 for large new plan 
it catalog or $2.00 for catalog plus 
Boat Builder's Guide. Clark Craft Boat 
Company, 16-S Aqua Lane. Tonawanda, 
New York 14150. 


PROFESSIONAL Marine Enghües: from 
Star Marine kits. Engines-—Gears—Props 
—Everything necessary for your boat pro- 
pulsion, Write for free brochure. Star Ma- 
rine Engine Works, Berkeley. Calif. 94710. 


FREE catalogue—plans for canoes, Ka- 
yaks, accessories, Quicksilver, 115 Mc- 
Gavock Pike, Nashville, Tennéssee 37214. 


FIBERGLASS Canoes, Four Exciting 
Models. Easily Assembled Kits. $39.95 up. 
Factory Direct, Free Literature, Riverside 
Canoes. Box 5595-CG, Riverside, Califor- 
nia 92507. 

FREE 1969 Catalog—Gray inboard, in- 
board-cutboard Marine engines. gasoline 
and diesel. Graymarine Corporation. Cold- 
water, Michigan 49036. 

PLANS. Full-Size Patterns. B Kits 
with step-by-step instructions specially for 
amateurs. Send $1.00 for new 96 page cata- 
log of over 80 designs. 8' to 36' Sail. Jets, 
Inboards. Outboards, Cruisers, Houseboats, 
Hot Boats. Catamarans, Hydros “plus” 
boat trailers. New ''How To Build Boat 
Trailers” book 54.00 ppd. Glen Marine. 
9152 Rosecrans, Bellflower. Calif. 90706. 
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KAYAKS—One man $21.00; two-man 
$28.00; Sailboat $45.50. Exciting Sitka 
Kayak Kits known world wide for speed 
and safety. Assemble in one afternoon. 
Free pictorial literature. Box 582-S, Wil- 
lough y. Ohio 44094. 
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NEW 1968 McCulloch and ounce Out- 
boards 4 H.P. jt ^ 3 Th $218 9 Elec- 
tric $268 . 8 $332 40 Electric $548 

55 A actrice $128 . Al Sizes... Lit- 
erature 50c . . Electra Marine, 1427 
Broadway. Brooklyn, New York 11221. 


FIBERGLASS. Resin, Foam, Brass. 
bronze screws. Prepaid, no tax, Boat plans 
Catalog 25c. Stiles, 11-8 Mantua Hts., New 
Jersey 08051. 

BOAT Kits. Molded Fiberglass. Save 
moneyvy—assemble yourself. Factory molded 
sections bond into one-piece craft. 30 mod- 
els—14' to 32’, Cruisers.  Runabouts, 
Houseboats. Sailboats. Big line accessories. 
motors, trailers. Easy terms. Free 80 page 
catalog. Luger, Dept. AC-69, 1300 East 
Cliff Road. urnsville. Minnesota 55378. 


KAYAK Boat kits, Nylon hull never 
needs paint or dope, assembles in one 
day. Fast & easy to handle. Circular with 
photos 15c. Stratford Trailers, 376S, Stony 
Creek. Conn. 06405. 


SAILKARTING — Fantastic wind-pow- 


ered fun on wheels. Plans $1.00. Wind- 
craft, Box 214, . La Mesa, | California 92041. — 
KAYAK Plans Step-By-Ste Instruc- 
tions $2.95. G.M. Drafting. 17018 Miles, 
Cleveland, Ohio 44128. 
9 ELECTRICAL 
SUPPLIES & EQUIPMENT 
ELECTROPLATING Equipment And 
Supplies. Send $2. Refundable. For For- 


mulas, Equipment Guide. Operation Data 
And Catalog. Equipment Division, 
Dept. NT, 3543 East 16th, Los Angeles, 
California 90023. 
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APPLIANCE — Lamp parts. Wholesale 
catalogue 25c. Seco. 108 South 20th Street, 
Birmingham, Alabama 35233, 


10 WELDING, SOLDERING 


WELDERS 110/220, 150 Amperes 
$53.50. Morris. 1070 Inner. Schenectady. 
New York 12303. 


Elec- | 


| Catalog 10c. Ascherl Studios, 


11 DO-IT-YOURSELF 


BURGLAR-Fire Alarr Alarm supplies and in- 
formation. Free Catalog. Protecto Alarm 
Sales. Box 357. Birch Run. Mich. 4841 5. 


WATER!! Dril Your ur Own Well 
easy, economical way with Amazing New 
Invention, Save 75%. Free information, 
DeepRock Drilling Company, Opelika, Alā- 


bama 36801. 


MAKING Household | fabrics flame Te- 
sistant. Easy. Send $1.00. Share Enter- 


prises. P.O. Box 277, Hollywood, Cali- 
fornia 90028. 8. Dept. 4A. 
JM WATER! — Drill  Shallow well. Under 


$25.00. Sample instructions $2.00. Arwel. 
Box 236, Hasbrouck Heights, New Jer- 
sey 07 604. g inen 


THE CASTLEDOME CANOPY. Just out! 
The newest. most beautiful Patio Cover 
on the market. Unique, spacious, rolling. 
oval canopy panels. Low Cost, Easy To 
Build. Nothing like this fiberglass-on- 
wood, opaque-colored Canopy anywhere. 
Beautiful plans, drawings. palterns $3.00. 
'Castledome', Box 1291, Newport Beach, 
California 92663. 


12 HOME CRAFTSMAN 


FOUNDRYETTE 2400. F. ES to 48 lb. 
capacity, Circular 10c. Kansas City Spe- 
cialties, Box 193, + Middleton, Wis. 53562. 


$21.00 HOUR Profit  Possible—írom 
Home Picture Framing Business. Write; 
Japs. 126-LM, Seventh North, Hopkins, 


Minnesota 555 43. is 


CABINETMAKING Made easy and, 
"How To Make Formica Counter Tops." 
two excellent Guides let you build Kitchen 
Cabinets and Counter Tops like proies- 
sionals. Extraordinary Guides bring Mas- 
ter Craftsman's shortcut methods. Satis- 
faction guaranteed. Write: Japs, 126-L 
Sev enth North. Hopkins, Minnesota 55343. 


J STAINED Glass Hobby Supplies. In- 
structions. Wittemore-Durbin, Box 2065X. 
Hanover. Massachusetts 02339, Ried 


WOODWORKING Catalog and Manual 
25c. Plus free ''101 Project Ideas." World's 
most beautiful veneers, 
Wood finishing, upholstery supplies. Cane. 
Lamp parts. Furniture hardware. Animal 
Whittling blocks. 2.000 workshop products. 
Constantine 2053-K, Eastchester Road. 
Bronk. 10461. 


COMPLETE — Instruction for stripping 
furniture. professional results. $1.00. Old 
South. Dept. 806, 224 South Liberty Street 
rim Winston-Salem, North Carolina 


‘FREE: New 136 page handicraft catalog, 
Supreme Handicrafts, Box 395-PS, Sioux 
Falls. South Dakota. 51101. 


SQUAREENOTTERS: Make belts, hand- 
bags, lanyards. dog leashes, etc. Special 
offer! Beginner's book. catalog and quality 
cord samples 25c. P. C, Herwig Co.. Dept. 
71-Pl, 264 Clinton St., Brooklyn, New 
York 11201. 


STAINED Glass lump kits and supplies. 


ee 


Road. Hinckley. Ohio 44233. 
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BLUEPRINTS. Lathe milling attach- 
ment. Details, Dan M. Potter, Box 73, Ce- 
dar Rapids, Iowa 52406. 

13 TOOLS & MACHINERY 


ROUTER Bits. High Speed. 


14" Shank. 
Used, Excellent Condition, $2. 50 Dozen 
Postpaid. Lillian’s, Box 17165- S, Chicago. 


| Illinois 60617. 


SMALL Foundry Furnaces, Supplies. 
Free Literature. Pyramid Co., 3736 South 
ith. Avenue, Phoenix, Arizona 85041. 


MICROMETERS — Indicators — Small 
Lathes. Direct Supply, 1424 Barclay, 
Springfield, Ohio 45505. 


GRANITE Surface Plates. 
Catalog. Precision Granite, 
Minneapolis. Minnesota 55433, 


14 


Request Free 
11550 Larch, 


ENGINES & MOTORS 


REWIND car generator for 110 V.A.C, | 
R. Schmauss, | 


power plant. Plans $2.00 
1228 E. Cass St., Tampa, Florida. 


AIR Compressors from old mower en- 
gines? Instructions, sketches, special valve 
$2.75: photos 50c with order. R-T Mig.. 
Box 5443. Reno, Nevada 89503. 


| 16 
TAPE Recorded Courses includes tape 


the | 


lumber, plywood! 


869 Center 


AIR CONDITIONING 


recorder, yours to keep. Crash course 
$29.00. TIC, 64 Society St., Charleston, 
South Carolina 29401. 


CAMERAS & PHOTO 
SUPPLIES 


PHOTOGRAPHY For Pleasure or profit. 
Learn at home. Practical basic training. 
Long established school. Free booklet. 
American School of Photography. 835 Di- 
versey Parkway. Dept. 676-027. Chicago. 
Illinois 60614. 
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FREE! FREE!—Photographic and opti- 
cal bargain book. Jimsco. Dept. 44G 9 
bbe cg Road, Morton Grove, Illinois 


19 MOTION PICTURE & 


COLOR SLIDES 


175-FOOT 8MM. PREVUE MOVIE — 

Only $1.99. See Laurel & Hardy. Cha lin, 
Fairbanks, Keystone Cops. Gish. Pickford. 
Chaney . . . comedy, drama. adventvre. 
history from the silents! Taste the fun of 
great movies right at home! Order today 
... specify standard or Super 8. Free cata- 
log, Blackhawk Films, 701 Eastin-Phelan 
Bldg.. Davenport, Iowa 52808. 


FREE! 64-page catalog. 8-16mm film, 
supplies, processing equipment, Superior, 
442- -448 N. Wells, Chicago. Illinois 60610. 


35MM. COLOR SLIDE SAMPLER sg 
20 “best” 2" x ... $1.00. Free catalog 
Hundreds of x5 .. . travel, circus, wild- 
life. flowers. railroads. war. eti. Order tu- 
day. Blackhawk Films, 702 Eastin-Phelan 
Bldg.. Davenport. Iowa 52808. 


FREE Catalogues, 5. 000 8- 168MM Films. 
International-S Films. Greenvale, N.Y. 


16MM SOUND-Projectors. Films. New, 
Used for Sale. Free Catalog. National 
Cinema. 333 W. 5th St., New York City. 
New York 10019. 


16mm SOUND Features And Shorts. 
Bedner, 5300 So. Talman, Chicago 60632. 


35 MM COLOR Slides, 10.671 Individual- 
ly Sold, Described Encyclopedia-Catalog 
Wolfe Worldwide. Dept. 16-79, Los 
Angeles, , California 9 90025. 


16MM | CLASSICS. 
Pictures, 3621-5 
Moines, Iowa 50321. 


dan — 


Catalog 25c. Manbeck 
Wakonda Drive, Des 


UNUSUAL movie supplies. Free circular. 
Esoh, 47th Holly, Kansas City. Mo. 64112. 


lmm SOUND Features, Shorts. New, 
Used for Sale. Free Catalog. National Ciue- 
ma, 333 W. 57th Street, New York City. 
New York 10019. 


SPACE-Nature-Underwater slides. Sam- 
ple slide 25c. free catalog. IMRE. Box 608. 
Dana Point. California 92629. 


20 PHOTO FINISHING, 


PHOTOCOPIES, ETC. 
QUALITY COLOR PROCESSING 


IF You care about your color film. 
ought to know about PCL. Send for 


ree 


| catalog. Professional Color Laboratories, 


Dept. PS. Roselle, N.J. 07023. 
21 HOBBIES & 
COLLECTIONS 


| COLLECT Military Miniatures. 500 mod- 


els, Catalog 50c. Bussler, Box 107-E, Wol- 
laston. Massachusetts 02170. 


FREE Hobbycraft Catalog. Send 
Stamped Envelope. Dynamic, 11736 Royal- 
grand, Detroit. Michigan 48239. 


ROCE TUMBLER—12-lb, capacity. 
Heavy steel frame. Plastic barrels. Nylon 
bearings. Pulleys. belt included. $9.95 
F.O.B, Seattle, AVR Co.. Drawer 99217. 
Seattle, Washington 98199. 


23 MINERALS & 
PRECIOUS STONES 


EARTH Science Rockhound Magazine 


| Subscription $2.50. Sample 35c. Box 550- 


PS, Downers Grove, Illinois 60515. 
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24 ANTIQUES, RELICS & 


INDIAN GOODS 


THREE Arrowheads, $1.00. Catalog 
Stoneman, 1035 West Tabor, Philadelphia. 
Pennsylvania 19141. 


TELEGRAPHER'S TREASURES Avail- 


lyn, New York 11208. 


IROQUOIS Masks, Rattles. Dolls. Cata- 
renee. 25c. Irografts, Ohsweken, Ontario, 
a, 


25 FORMULAS, PLANS, ETC. 


"PLANS". Analog Computer Programmed 
to make optimal strategy decisions in 
BlackJack. $5.00. D. Tweedy, Box 11282, 
Santa Ana, California 92711. 
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ANY Formula $3.00. Catalog—Manufac- 
turing Treatise 10c. H. Belfort, 192 N. 
Clark, Chicago 60601. 


26 SCIENCE & CHEMISTRY 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits. cones, engines, 
launchers, trackers. rocket aerial cameras, 
technical information. Fast Service, Estes 
Industries, ies, Penrose 6, Colorado 81240. 


^ BIZARRE Spy Catalog. 25c. Bylina, P.O. 
Box 09131, Chicago. Illinois 60609. 


BASM GERD i MR MR o 


GIANT Chemistry. Astronomy, Biology 
Catalog 35c. UFO Detector, Plans $1.00. 
Xercon, Department PS-769, 8542 Oglesby. 
Chicago, Tllinois 60617. 


“ASTRONOMICAL Books, Star—Atlases, 
free list. Herbert Luft, Box 91, Bayside. 
New York 11364. 


alst CENTURY SCIENCE PROJECTS. 
Build-it-yourself digital and analog com- 
puters, lasers, electronic espionage equip- 
ment. Explore the fascinating frontiers of 
modern scientific research. New, unique, 
1969 catalog—yours for a stamped, self- 
addressed envelope. Richard Graham, Box 
1311, Fond du Lac. Wisconsin 54935. 


FREE Periodic Classification of Ele- 
ments and Conversion Tables With Cata- 
log 35c. Chemicals. Apparatus, Biology. 
Mid- States Scientific, 7053 N. Clark, Chi- 
cago. 


3-D CHESS Rules $2. 3-D Chess Boards 
$10 or $20. Box 6531-K, Hampton, Vir- 
ginia 23368. 


SAVE! Quality Scientific Supplies 
Chemistry, Physics. Biology, Mineralogy 
(Money Back Guaranteed)—Catalog 35c 
(Refundable)—Dale Hawkins, 24146 Na- 
ranjas, South Laguna, California 92677. 


ROCKETS. Launching Materials. Flving 
Saucers, Balloons, Cannons, Etc. Free 
CEMO, Zeller, Box 66, Hudson, Michigan 
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CHEMICALS, Apparatus, Microscopes, 
Biological Supplies. 1969 Catalog 35c. 
Sheard pelencs, Supplies, Inc., Columbus, 
Wisconsin 53$ 


^ SLOT Um $34. 95, casings, fire- 
works, fuse, Catalogue 25c. Scientific, 8886 
Melvin. Livonia. Michigan 48154. 


ROCKETS!! Flying models—2000 feet 
altitude with owerful motors. Tubes, 
Cones, Parachutes, Launchers, Igniters. 


Exciting new Catalog—rocket data—dia- 
grams—25c. Fast Delivery. Centuri Aero- 
space, Box 1988. Phoenix. Arizona 85001. 


NEW SCIENCES AND PROJECTS FOR 
—1970—Brand New Catalog Just Off The 
Press, Ful Of New Sciences And New 
Projects. Send 25c For All New 1970 
CATALOG. SILVER DOLLAR SCIENCES. 
Green Cove Springs, Fla. 32043. 


TINY-ROCKETS From ordinary paper 
sodastraws blast in smoke and flame nearly 
out of sight. Copymighted instructions 
£1.00. Microrockets, RR2D, Hagerstown. 
Indiana 41346. 


^ LABORATORY chemicals supplies, etc., 
including lapidary supplies. The Chemical 
Formulary Series. Mineralogical and chem- 
ical dictionaries, other scientific books. 


Complete lists 25c. Caseco, Box 77, River- | be 


dale. New Jersey 07547. 


ILLUSTRATED Catalog: 
mineralogy, biology 25c. Tracey Labora- 
tories. Evanston, Illinois. 


SEARCHING For Economically Priced 
Chemicals and Apparatus? Gifts With 
Catalog—35c. Starr Scientific, Manitowoc, 
Wisconsin 54220. 


| 
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Chemistry, 


| $1.00. Peters, 


LABORATORY Supplies at Discount 
Prices. Catalog 35c. Deluxe Scientific; 
Manitowoc, Wisconsin 54220. 


SCIENCE Fair Booklet—Latest Edition, 
Experiments, Information, Suggestions — 
$1.00 Hagenow Laboratories, Manitowoc, 
Wisconsin 54220. 


CHEMICALS and apparatus for indus- 
trial. analytical and private laboratories. 


Catalog 50c. Dept. M-26, Biological Supply | 


Co., 1176 Mt. Hope Ave., Rochester, New 
York 14620. 


FREE! 2 insect eating plants when you 
send for our 60c catalog! A $1.50 value! 
Free merchandise! See catalog for details! 
Franks Scientific Co., P.O. Box 156, Mar- 
telle, Iowa 52305. 


COPYRIGHTED: Powerful Stellar ra- | 
diations cause gravitation. Summary 25c. | 
| Carnahan. 2007 Eaton, Austin, Texas 78723. 


AMAZING New Book of Science Experi- 
ments formulas and Catalogue of Labo- 
ratory Bupplies. Only 35c. National Sci- 
entific Co.. 


Lombard, ininois 60148. 


MICRO-Miniature ballistic missiles use | 


kitchen materials! Plans $1.00, Sneezing 
and itching powder formulae, $1.00. Chem- 
netix, 6809 Stony Island Avenue, Chicago 
60649. 


TESLA Steam Turbine 200 H.P., 9.000 
RPM. Build !4 size model for under 820.00. 
$3.00 brings complete. ores Industries, Box 
1944, St. Paul, Minn. 55119. 


CATALOG OP Ver-ry Interesting Prod- | 


ucts—25c. (free with any purchase—see 
our other ad!) Kenrus-L, B-723, 
tuchen, New Jersey 08840. 


ROCKETEERS, Experimenters, Hunters, | 


Trappers, Skydivers . . . All new easy-to- 
use “COLORED SMOKE” mixture. $5.00 
a pound. makes 100 smoke units. Free 
Catalog of Chemical Supplies with order. 
Tactical Chemicals, Box 44, Kenmore, N.Y. 
14217. 


CHEMICAL Fire Game. Play for stakes 
or just fun. Progressive action after igni- 
tion. Formula, Instructions, Sample Game. 


Cincinnati, Ohio 45242. 
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100 ONE Minute time nan fuses! $1.00. 
240-52.00. T00-85.00. Use with rockets, ex- 
periments, etc. Kenrus-L, Box 723, Me- 
tuchen, New Jersey 08840. 


MICROSCOPE Slides: plant, animal, 
other. Catalogue 25c. Russell Microscope 


Slides, 2442 El Lujo Way, Rancho Cor- | 


dova, California 95670. 


27 PLASTICS 


NEW Liquid Plastic hardens like glass 
iio heat. Clear, Colors. Embed real 
hotos, coins. Create unusual craft 
or big Jets at home. Illustrated 
5c. Dept. 102H, CASTO- 

LITE. Woodstock. Ill. 60098. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


TREES SICE? FREE 
Scribes amazing Injection. 
trees, $1.49. Guaranteed! Vita-Spike, 3527 
Aquilla So., Minneapolis, Minn. 55426. 


32 REAL ESTATE 


GOVERNMENT Lands... Low as $1.00 
Acre. Millions Acres! For "Exclusive Copy- 
righted Report'' . plus "Land Opportu- 
nity Digest” listing lands available 
throughout U.S., 
Guaranteed! Land Disposal, Box 9091-EG, 
Washington, D.C. 20003. 

NORTHWEST Wooded Wildlands as low 
as $950. Total Price $50 Down $25 Month. 
Lands acres for people who love the 

and. 
for your own forever. In Northern Idaho, 
Northeastern Washington, 
Montana. In the heart of lakes and big 
game country. All covered with growing 
timber. Access, Title insurance with each 
tract. This is select land with natural 
auty, recreational and investment val- 
ues. We have tracts of many types and 
sizes from which to choose, including 
beautiful Northwest Waterfront property 
on the Pend Oreille, Priest and Kettle 
Rivers; and property on Pend Oreille Lake. 
Your inspection welcomed. Write us for 


free list, maps and complete information. 


Write to: Dept. WGC, Reforestation, Inc., 
P.O. Box 8146, Spokane. Wash. 99203. 


| Recreation, 
| thruout the U.S.! 69 Years’ service, 515 


Dept. PS-7, 9 S, Park Avenue, 


| water 


11222 Montgomery Road, | 


| pages 


send $1.00. Satisfaction 


... A piece of wilderness to preserve | 
and Western | 


FREE CATALOG! Giant SUMMER edi- 
tion! Over 4,000 properties described, pic- 
tured— Land, Farms, Homes, Businesses— 
Retirement. Selected Best 


Offices, 40 states Coast to Coast. en 


| FREE from the World's Largest! STROU 
| REALTY, 60-ZB E. 


42nd 5t.. N.Y., N. Y 
10017; 17-ZB S. Dearborn, Chicago, Ill. 
60603: 521-ZB E. Green, Pasadena, Cali- 
fornia 80013. 


^ CENTRAL Ontario—Choice 640 acre 
Sportsmen's paradises still available— 


| $20.00 plus $6.50 Taxes yearly. Maps, pic- 


tures, $2.00 (Refundable). Information 
Bureau, Norval 3, Ontario, Canada. 


$1 ACRE—Canadian Border — hundreds 
campsites, islands, farmlands, directly 
from tax authorities, (Non-profit) Lists, 
photographs mailed. Register. Room 11, 
110 Church Street, Toronto 1. Canada. 


CANADIAN Vacation Lands; Full price 
$385.00, 40 acres, $10 month. Suitable cot- 


tage sites. hunting, fishing, investment, 
Free | information. Lan Corporation 
3768-D Bathurst, Downsview, Ontario, 
Canada. 


VACATION lands. Canada. $1.00 acre. 
Free information. Tax Corp., 206-D Bloor 
W., Toronto 5, Canada, 


BUY Without risk for Retirement, 
cation, or Investment—under America's 
only ‘‘No-Risk Purchase Plan'—in Caro- 
lina Coast multi-million dollar, 14,000- 
development. 10 year money-back 
guarantee. 15-acre homesites as 
$695.00; $8.00 down, $7.65 monthly. Motel, 
hunting, fishing, golf, country club, right 
on property. Private Ocean beach, 50 fresh 
akes, Write for free literature. (Not 
offered to residents of California, Florida, 
New York.) Boiling Spring Lakes, South- 
port 2-L, North Carolina 28461. 


FREE 208-page real estate catalog. All 
types property, coast to coast! UNITED 
FARM AGENCY, 612-PS West 47th St., 
Kansas City, Mo. 64112. 


^J WRITE For Your : copy of our famous 


Little Rock. Ark. 72203. 


BUY CANADA $10.00—10 ACRES 
THOUSANDS Of Tax Sale 


| Quinby Court, Thistletown, Ontario, Cana- 


da 613. 
33 


SPORTING GOODS, 
FISHING TACKLE, ETC. 


FREE . . . Wholesale Catalog, Beads, 
Spinners, Lure Parts, Sinker Molds, Jigs, 
Reels. Finnysports (PE) Toledo, Ohio 


| 43614. 


FISHERMAN'S Dream Book-Free 170 
Sweetest pocket-size catalog ever. 
Do-It-Yourself stuff galore: Net Making, 
Rod Building, Sinker Casting. Worm 
Moulding, Fly Tying, Fish Smoking, Bait 
and lure components-Everything! Latest 
tackle 'n gadgets. Netcraft Co., Box 5510, 
Toledo, Ohio 43613. 
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FREE 1969 Catalogue! Guaranteed 
Lowest Prices. Fishing Tackle, 


sands of items. Cabelas’ Inc., Dept. R. 
Sidney, Nebr. 69162. 


34 CAMPING EQUIPMENT 
& TENTS 


SINE Portable, self-contained 5 gal. ca- 
pacity, built in pump and drain. Heavy 
duty plastic 19 x 15 x 7. Ideal for camping, 
boating workshop and garage. $15.95 ppd. 
Solo Specialties, Dept. 0177. 4532 Parkton 
St.. Baltimore, Maryland 21229, 


36 HOUSEHOLD PETS 


BABY Raccoons, Skunks, Monkeys, Fox 
and all other animals. Send $1.00 for 
rice list. Slocum, Box 30-14, Grove, Ok- 
ahoma "74344— Telephone (918) 786-2201. 


LIVE  Seahorses, marine specimens 
! aquarium supplies. Illustrated catalog 15c. 
Marine, Box 248-307, Dania, Florida 33004. 


38 BIRDS & ANIMALS 


RAISE Rabbits for us on $500 month 
pen. Free details, White's Rabbitry, Mt. 
ernon, Ohio 43050. 


Make Big Money raising Chinchillas, 
Rabbits, Guinea Pigs for us. Catalog—25c. 
Keeney Brothers, New Freedom, Pa. 17349. 


EARN $10,000 Yearly Raising Angora 
Rabbit Wool and Breeding Stock for us. 
Information-25c coin. American Angora 
Company, Malta 1, Montana 59538. 

$500-5800 Monthly. Raise small labora- 
tory-breeding stock for us. We supply 
equipment, breeders and instructions. Illi- 
nois Research Farms, Dept. SPB7, Mc- 
Henry. Illinois 60050. 


^ EXOTIC pets: Monkeys, Reptiles, Pup- 


pies, List 25c. Pet Pourri. Richardson 
Road. Fitchburg, Mass. 01420. 
39 EARTHWORMS, 


CRICKETS, FROGS 


EARN Money raising fishworms for us! 
Exciting details free! Oakhaven-121, Cedar 


| Farm- 


FEAR No Bully! Master Authentic 
Chinese Kungfu Unbeatable Techniques! 
Defeat within seconds any attacker in- 
cluding giant Judo-Karate experts. Free 
details by air. Write: Asia’s Greatest Mas- 
ter. Leongfu (B/38), 119 Anderson Road, 
Ipoh, Malaysia. 


KARATE—complete instructions. Illus- 


trated, only $1.25. Bales Co., 650-PS, Met- 
calf, Escondido, Calif. 92025. 


BEST Of Judo — Karate — Jiu-Jiutsu. | 


Fully Illustrated. Only $1.00. 
Self Defense’’, 
York 13021. 


"72 KILLING Blows”. $1.00. KungFu, 
n. Dairy Drive, Jacksonvile, Florida 


“Realistic 
Box 131-G Auburn, New 


PROFITABLE 


46 
OCCUPATIONS 
FREE Book ‘990 Successful, Little- 


Known Businesses," Work home! Plym- 

outh-35-G, Brooklyn, New York 11218. 
FREE Literature — Make Big Money 

ERE Fishworms and Crickets. Carter 
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FREE Literature— We Teach You To 
Raise, Sell Fishworms, Crickets, 12-inch 
African Worms, Carter Farm-12, Plains, 
Georgia 31780. 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


FREE Catalogue! Thousands war surplus 
optical bargains. Lenses. Prisms. Tele- 
scopes, Binoculars, etc. Jaegers. 691G 
Merrick Road, Lynbrook, New York. 


BINOCULARS Direct from Manufactur- 
er, Finest Quality, Tremendous Savings! 
Request Catalog. Eoyu. 3860 Crenshaw 
Blvd., Los Angeles, California 90008. 


SCIENCE Bargains! Lenses, Telescopes, 
binoculars, microscopes, kits, parts. war 
surplus. Send $1.50 for beginners’ 10-lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalog CN. 
Edmund Scientific Co., Barrington, New 
Jersey. 05007. ^8 CC uL — 

WORLD famous 'Dynascope' Telescope. 
Build your own reflector telescope; mir- 
rors, eyepieces, tripods, accessories. Re- 
quest free brochures. Criterion Manufac- 
turing, Dept. PS-31, Hartford. Conn, 06101. 


43 GOVERNMENT SURPLUS 


List. Write: Enterprises, Box 402-842, Ja- 
maica, New York 11430. 


GOVERNMENT Surplus — How And 
Where To Buy In Your Area. Send $1.00 To 
Surplus Information PS. Headquarters 
Building, Washington. D.C. 20036. 
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"GOVERNMENT 
Whirlpool bath on the market— Veteran 
Administration approved. Buy direct, ten- 
day money-back guarantee—$129.50. PRO- 
DUCTION SPECIALISTS, W151510048 
Thode Drive, Milwaukee, Wisconsin 53130. 


B3 ATHLETIC EQUIPMENT 


WEIGHT  Exercising Equipment. Free 
Literature. Box 662. Holyoke, Mass. 01042. 


45  BODY-BUILDING, SELF- 
DEFENSE COURSES 


“GIANT Arms." Dr. Young's D. C. 
Revolutionary discovery, $2. Satisfaction 
or refund. Gaucho, Box 9309-57, Chicago 
60690. 

MASTER-Guide for DET Teeching in 
Self-Defense plus complete textbook of 
Chinese Karate For Self-Defense written 
h ranking black belt! Guaranteed, 

" $7.95. Prof. F. M. Vee, Box 116, 
Brooklyn, New York 11217. 


FREE catalogs. Repair air conditioning 
refrigeration, Tools, supplies, full instruc- 
tions. Doolin, 2016 Canton, Dallas, Texas 


HOW To get the right job. Improve 
yourself! Be completely satisfied. Details 
free, write today. Coach House, Bangor. 
Maine 04401. 


HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett, 
De C-86-U2, 6216 N. Clark, Chicago 


47 BOOKS & MAGAZINES 


PAPERBACK Catalogue, 270 Pages, 15.- 
000 titles, subject indexed. $2.00 Credited 
toward order. New York Book, 4 V West 
43rd Street, N.Y. 10036. 


FREE Catalog!! 


Hundreds Adult Pic- 
tures, Magazines. May’s, Box 15170, New 
Orleans 70115. 


GERMAN MISSILES WWII 

FIRST Time! Technical features of Ger- 
man Guided missiles from earliest at- 
tempts to uncompleted prototypes. Spe- 
cification tables included. $4.95. Amesbury 
Enterprises, Box 373, Weston. Ontario. 


errata ee ee ee PLN el ce 


NATIONAL Geographic Magazine, 1888- 
1967, any issue, Buxbaum. Box 465-PS 
Wilmington, Delaware 19899. 


€—— ee 


BOOKHUNTERS! Send Wants! Atlantic 
Book Service, 10 Cedar, Charlestown, 


OO OOO ee ee E Min O 


120 DO-IT-YOURSELF Books. List 10c. 
Shifter House, PSCi. 2412 Boissevain Road, 
Richmond. Virginia 23229. 


BOOKS: Civil Service. Do-It-Yourself, 
Reading. Stamp. Specialties. 1515 North 
Franklin, Colorado Springs, Colorado 80907. 


49 JOKES & NOVELTIES 
YOUR Name-Address on 1000 Gummed 


——————————— —M————— D— 


SMOXEKE Balls, flash paper. Fun! New 
1969 brochure and sample-250, M & M 
Novelty. Box 17-2373. PS6, Bishop's Cor- 
ner, Connecticut 06117. 


TEN Gag Gift Certificates, $1.00. Green- 
wood. Box 87. Bellaire, Texas 77401. 
50 MAGIC TRICKS, 
PUZZLES, ETC. 


WORLD'S finest professional magie 
Joker Novelties. Giant illustrated catalog 


10c. Top Hat, Evanston, Illinois 60202. 


BE A Magician! Two booklets explaining 
sixty-eight tricks plus large professional 
catalog. $1.00. Magic. Inc., 5080 Lincoln, 
Chicago, Illinois 60625. 


HOUDINI MAGIC CATALOG! Worlds’ 


Greatest! Our 30th Anniversary! Rush 25c. 
Free Gift Certificate Too. House of 1000 
Mysteries, Dept. P5925, Ft. Lauderdale, 
Florida 33308. 


CATALOG #26, 175 pages, 25c. 
399 tricks, jokes, novelties). Elbee 
San Antonio. Texas 78207. 


COMPLETELY illustrated 84 Page Cata- 
logs. AG T Manhattan Magic, Box 334-5, 


LJ 


1,500, - 
408-J, 


500 TRICKS Catalog, 1869 edition. show- 

ng latest Magic for porre. parlor. stage. 
only 10c. Fastest mail service for 54 years. 
Douglas Magicland, Dept. 12, Dallas. Tex- 
as 75221. 


MAGIC Catalog. World's finest. 3000 
tricks (340) pages $2.50. Beginners, ama- 
teurs, professionals, Kanter's, P-200 South 
13th St., Philadelphia, Pennsylvania 19107. 


SENSATIONAL Houdini milkcan, 
straight Jacket Handcuff. Escapes Magi- 
cian's apparatus. Complete catalog. send 
dime. Heaney Famous Magician, Oshkosh, 
Wisconsin 54901, 


— FREE Trick. Magic magazine and cata- 
log—25c. Magic & Fun, Box 9-PS, New 
York. N.Y. 10022. 


WRITE Today about information re- 
garding our book exposing the manipula- 
tion of fair on hard and soft surfaces also 
from dice cup. Vine Hill & Co., Box 35A, 
Swanton, Ohio 43558. 


51 COINS & CURRENCY 


UNITED STATES Specials; Half Dime 
before 1873. $3.00; large Cent before 1857. 
$3.00; 1893 Columbian World's Fair Half 
Dollar, $3.00; Old Style Large $5.00 bill, 
$12.00; Ali four offers $20.00. Moneyback 
Guarantee. Rarcoa, 31-B North Clark, 
Chicago 60602. 


-ee LAT a 


. including 19555, 
$1.60. 26 1909-1939, $1.60. 10 ''S'" Jeffer- 
sons, $1.60. 10 “S° Roosevelts (1946S- 
19555 complete). $3.25. All different, A!l 
four $7.75. Silver Dollars $2.45 each. Price 
list 10c. Robert Harris. 2373G Pruneridge, 
Santa Clara. California 95050. 


Se cia s La A ma a 


50 MIXED “5” cents, includes uncircu- 

lated 19555, new 1968S. 1969S. Only $1.95. 
Bonanza, Box 820G, Cupertino, California 
95014. 
21 UNCIRCULATED Lincolns . . . 
1959PD-1969PDS $1.00. Catalog! 10c. Mo- 
hawk. Box 82S Crane, Schenectady, New 
York 12303. 

LINCOLNS: 1840PDS to 1954PDS. Each 
10c, Bedrin. 11004A 


————————— 


All 

Satisfaction Guaranteed.  1942D- 

19495-1950-50c Each. 1943D-1951S-1955- 

Toc Each. 19395-$1.25; 1938D-$1.65; 19385- 

$3.25.  19398D-$5.00; 1950D-814.50. Dates 

Not Listed 20c Each. Bryson Inc., 612B 
White, Toledo, Ohio 43605. 


GOLD COINS of the World. Beautiful 
low prices. Plus thousands of United 
States Coins. Free price list. Please send 
long. airmail envelope. self-addressed 
stamped. Silver Center. Box 22171-S. San 
Francisco. California 94122. 


FIVE Different Indianheads $1.25! Bar- 
gains Galore! Nelson, 346-R, Rye. New 
York 10580. 

.999 SILVER Bars (ten ounces) matte 
proof $30.00 Postpaid. Bernard Gimelson,. 
Fort Washington. Penna. 19034. 


52 STAMP COLLECTING 


EXPLOSIVE Near East always in the 
news. We are offering a nice collection of 
stamps from Israel. Egvpt, Jordan. Syria. 
Iraq. etc. for only 10c to approval appli- 
cants. Clark Stamps. Dept. 58C, Muskegon, 
Mich. 49444. 


U.S. Mint Specials! Flag Set Complete, 
$1.00; lc. 2c. 3c Famous Americans (21 
different). $1.00. Free list. Brooks. 2601 


Avenue '"U"', Brooklyn, New York 11229. 


— 1500 FOREIGN $1.00: 5000-$3.00. 5000 
USA commemoratives, revenues, airs, pres- 


| identials, 19th Centurv high values $3.00. 
| 300 pre-1939 USA commemoratives $2.00. 


1000 foreign pre-1840-53.00: 5000-$12.00. 
No approvals. Meyers, 5321 Fleming, Rich- 
mond, California 94804. 

NEW  Issues—Free Weekly Illustrated 
list. Brooks, 2601-P Avenue ''U", Brook- 
lyn, New York 11229. 


RUSSIA High-Value Collection. 32 differ- 
ent Russia—some over 50 years old! Com- 
memoratives. Czarist Issues, Airmails. Cat- 
alog price $2.99. Special Get-Acquainted 
Offer—all for only 10c! H. E. Harris, Dept. 
GG-6, Boston, Mass. 02117. 


GIANT Stamp Collection including: As- 
stronauts, Satellites, Moonrockets, Boy 
Scout issue. complete U.N. Set, recent 
Olympic and ppor issues from many 
countries, etc., Plus Big Stamp Dictionary 
and Approvals. Everything, 10c. Stampex, 
Box 47RP, White Plains, New York, 
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ABSOLUTELY Free 25 different United 
States Commemoratives When Requesting 
United States Approvals. K & B. Box 70. 
Brooklyn, New York 11223. 


NUDES set (4)—Unusual Approvals 10c. 
Atlas, Plainfield, Racine, Wisconsin. 


UNITED States commemorative collec- 
tion containing 33 different—l0c. Approv- 
als. White. 516-W Avenue L, Brooklyn 30, 
New York. 


80 DIFFERENT U, S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. Only 
25c. Approvals included. Willett Co., Box 
338-Y, Yorktown Heights, N.Y. 10598. 


ONE Pound Value Geo. VI Bermuda. 
Plus 100 worldwide—l0c, approvals. Ste- 
vens, Box 105B, Homecrest Sta., Brooklyn, 
New York 11229. 


50 YEARS Old, fifteen different United 
States. over fifty years old—l10c with ap- 
provals, Jaxon, Box 145-5, Brooklyn, New 
York 1123D. 


225 STAMPS FOR ONLY 10c! Airmmails, 
Pictorials; stamps from strange countries 
cataloging up to 25c each! Plus unusual 
stamps to examine. Buy any or none. re- 
turn balance, cancel service anytime. MYS- 
TIC STAMP CO., Camden 55. N.Y. 13316. 

ONE Cent a Stamp. Write for a jumbo 
book of foreign stamps at lc each, mount- 
ed in Scott order. Bullot Philatelics, 6815 
Bay Parkway, Brooklyn, New York 11204. 


“AFRICA”. 25 beauties, 10c. Approvals. 
Gorliz, Box 1915CS. Naples, Florida 33940. 


702 U.S.A, (Plenty Commemoratives )— 
25c. Approval purchase required. Horace 
Gatewood, Winston-Salem, N.C. 27102. _ 


500 DIFFERENT Stamps $1.00 with ap- 
provali. Smith, 508U Brooks, College Sta- 
ion, Texas T1840. 


PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd Ct., San Diego. 
California 92105. 


50 DIFFERENT United States. Only 10c 
With Approvals, Shelron, Box 547K, North 
Miami, Florida 33161. (—. .— .— ^ —— 

FREE! Triangles, Scout, 25 others. Ap- 


provals. Cambridge. Box 411, Cambridge, 
Ohio 43725. 


RUSSIAN Bear in Berlin Set Only 10c. 
Approvals, Een Zielski, Box 364-P, Mor- 
ton Grove, Illinois 60053. 


OLD Private Collection. Not reviewed by 
experts! May be some valuables! 5 Foreign 
Stamps for $1.00. Aider Company, P.O. 
Box 1061, Reseda, California 91335. 


50 DIFFERENT U.S. Commemoratives, 
10c. Approvals. Cambridge, Box 411. Cam- 
bridge. Ohio 43725. 


GREAT QGiít—$5.00 buys yearly First 
Day. Bateman, Lakewood, N.J. 08701. 


EXCEPTIONAL 125 different, catalog- 
ing $3.00. Include triangles, commemora- 
tives. 10c approvals, Reeves, Box 597P., 
Miami, Florida 33137, 


FREE! 55 Triangles, Space, Others. 
Nice, Low-Cost Approvals. L. Baird, PS-22. 
Box 8128, Portland, Oregon 97207 . 


50 DIFFERENT Old U.S. Revenue 
Stamps 50c. Winchester Stamps, Box 1592. 
Mansfield. Ohio 44907. 


“INVERTED Error” Dag Hammar- 
skjold, 6c with approvals, Belmont Stamp, 
Washington, D.C. 20015. 


WITCH'S Brew. 200 Foreign Stamps 10c. 
Approvals. Stampliner, Box 137, North 
Bay, Ontario. 


STAMPS Free! New issues—New Coun- 
tries — Triangles — Rockets — Olympics 
— Scouts — Birds — Flowers — Animals. 
— Also Old Canadian and U.S. stamps. 
Plus complete illustrated Canadian Stamp 
Catalog. Send 10c for mailing. Gray 
Stamp Co., Toronto, Canada. 


Sa 


PRESIDENT Kennedy stamps from Uru- 
guay. Togo, Colombia, etc. plus big illus- 
trated catalog sent Free! Littleton 
Stamp Co., Littleton, JF2, N.H. 03561. 


^ FREE! Enormous Cat Set! Birds Tri- 
angle! 25 others. Approvals. Irwin, Box 
8521, Charlotte, North Carolina 28204. 


cata el Rag i ll hae tating e ap nee ig a a aa 
WOW! 110 All Different Germany 10c 
Commemoratives, Airmails, High Values, 
Big Catalog, bargain lists. Also. fine stamps 
from our approval service, which you may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp. Dept. 
AT9PS, Jamestown, New York 14701. 
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FREE! Big Bargaln Catalog—New Edi- 
tion listing thousands of bargains includ- 
ing U.S. & 
bums, accessories and supplies. Also, fine 
stamps from our approval service which 
you may return without purchases and 
cancel service at any time. Jamestown 
Stamp, Dept. ET9PS, Jamestown, New 
York 14701. 

FREE! Gabon Triangle Set! Giant Ru- 
anda Lincoln! 25 others. Approvals. Isett, 
Willow Street. Pennsylvania 17584. 


FREE! Volcano Triangle! Sports Dia- 
mond! 25 more. Approvals. Johnson, 5925 
East Tulare, Fresno, California 93721. 


ix EN € — m 


1500 FOREIGN $1.00: 5000 53.00; 9000 
$5.00. 5000 USA $3.00, contains airs, dues. 
19th Century, presidentials, revenues, high 
values, etc. 0 large size only (your 
choice of USA or foreign) pictorials and 
commemoratives $1.00; 700 $3.00; 3000 
$12.00. No Approves. Meyers, 5321 Flem- 
ing, Richmond, California. 


RARE Old U.S., Famous Americans, 
Flags, Commemoratives on i gue ae Gift 
With approval purchase. 10c handling. 
Metropolitan Stamps, Box 312PNC, Jack- 
son Heights, New York 113732, 


FREE mint set. Approvals accompany. 
Mintco, Box 22092, Memphis, Tenn. 38122. 


MILLIONS Foreign Stamps 2c each! 
Send for gigantic approvals! ABC. Box 
6000-PS, San Francisco. California 94101. 


TERRIFIC Stamp Bargain-125 Differ- 
ent! Includes beautiful Germany and Asi- 
atic pictorials plus colorful and exciting 
space topicals. Only 10c with request for 
approvals. Send today! Shaw, Drawer E- 
1z, Montevallo, Alabama 35115. 


COMPLETE Russian Space Set—com- 
plete golden mint Kennedy set—plus mint 
Goya painting from Spain. All only twen- 
ty-five cents With approvals. Finder, 455 
Williams. Pacific, Missouri 63069. 


38 CANADA Commemoratives—25c Ap- 


| provals—Star (E), 5761 Davies, Montreal 


29, Canada. 
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chids Triangle! 25 Others, 5c. Approvals. 
Stamphaven, 86-27-Tóth, Woodhaven, New 
York 11421. 


FREE 400 Genuine postage stamps! 
Worth $10.00 at catalogue prices. Africa— 
Europe—Asia—British Emp.—a fascinat- 
ing, valuable mixture from foreign con- 
vents, banks, etc. Who knows what you 
will find. Also free valuable Booklet. Adults 
only. Approvals enclosed. Frasek Co., PS-7, 
White Plains, New York 10601. 


100 OLD U.S. Stamps between 1861 and 
1935 $1.00, Rousch Stamps, 51 Chestnut, 
Mansfield. Ohio 44903, 


U.S. BARGAIN: 50 different 10c with 
beautiful world-wide approvals. Stamp 


Center, Kennebunk, Maine 04043. 


2.000.000 STAMPS 150 Countries, 3c 
Each, Belden, Box 4175, Dearborn. Michi- 


gan 48126. 


FREE Surprise collection sent with ap- 
provali. Jay, 1784 Union, San Francisco, 


15 ISRAELI Stamps 15c. Approvals ac- 
company. Adults nly. Palm Springs 
Stamps, Box 459, Palm Springs, Califor- 
nia 92262. 


14.000 DIFFERENT! Amazing new plan 
builds your collection systematically, 
Country by Country. Only 50c weekly. 
Ware. Monroe 70, Connecticut 06488. 


J FREE First Day Cover. Approvals; Gall, 
Box 96PS, Coopersburg, Pa. 18036. 


RUSSIA 25 Different Beauties. 10c Ap- 


provals. J. Nutt, Box 357, Penn Yan 3, 
New York 14527. 
SUPERB! 50 All different Asiatic 


stamps. Includes commemoratives, picto- 
rials, High-values, Plus Bargain lists with 
low-priced approvals. Everything  10c. 
OH: Arpin, Philipsburg, Quebec, Can- 
ada. 


FREE—100 Different. with 
Bacon, Rolla. Missouri 65401. Fre 


approvals. 
e, 


"25 LARGE Poland stamps.'' 10c. No ap- | 


provals. Jack Field. 2109 N. Argonaut, 
Stockton. California 95204. 


MYSTERY bag stamp collection only 
10c, Hill Co., Defiance, Ohio 43512. 


U.S. APPROVALS. Low prices, Eagle. 
2221 Romine Ave., Pittsburgh, Pa. 15226. 


NUDE Paintings Set. Amazing Trade- 
in Exchange Plans. Approvals, 25c. Stamp 
Club Unlimited, Box 5332-PS1. Inglewood. 
California 90310. 


B.N.A, stamps, packets, al- | 


110 OLDER U.S. Commemoratives 50c 
with Approvals. The LaDows. 631 N.W. 
Tist Avenue, Hollywood, Florida 33024. 


— TEN Different Nudes: 20c. Approvals. 
Stamp Farm, 258, Oxford, Wisconsin 53952. 


^ EXCHANGE. Send 100-200 different 
stamps with 252. Receive different. John 


| Patterson, Lancaster, New York 14086. 


RADIO, TELEVISION, 
HAM EQUIPMENT 


Jic TUBES. Radio & TV! Free List. 
Cornell, 4217-S University, San Diego 5. 
California. 


POLICE — FIRE — AIRCRAFT — VHF 
Calls on your Broadcast Radio with Tuna- 
verter! 'Tunable-crystal controlled! Free 
Catalog! Salch Company, Woodsboro, PS, 
Texas 78393. 


FREE Brochure Monitor Fire, Police 
Radios with Miniverter II. full squelch, 
easy installation. Scientific Associates. Box 
aM Ed, South Glastonbury, Connecticut 


55 
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HI-FI, STEREO, 
ELECTRONICS 


. HOME Electronics Course Only $26.95. 
Free Literature. Edu-Kits, epa ai 
714A. Hewlett, New York 11557. 
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J TAPE recorders, 


—————— —— 


SCOTCH Recording Tape. Wollensak 


Recorders. Catalog 6c. Tower, Lafa 
Hill, Pa. 19444. yette 


KITS GALORE! Free catalog subscrip- 
tion, ALSYNCO, PS-79, 171 S. 
Natick. Mass. 01760. Eos EMEN, 


OLDIES 4 


ELECTRONIC kits — amplifiers — pre- 
amplifiers—psychedelic strobe lights—meta] 
detectors—color organs—digital instru- 
ments—guitar amplifiers. etc. Free Catalog, 
Bee: Box PS 16297, San Antonio, Texas 


CÁ- 
CASSETTES At HONG KONG PRICES! 
Lifetime Moneyback Guarantee! 
C-605-$4.75. Three C-905-$7.25, Three 
C-1205-$8.75. Custom Record Development, 
Box 3E, Mamaroneck, New York 10543. 


LOUDSPEAKERS. Enclosures, Kits, Lit- 
erature 25 cents. Auratone 179, Chul z 
ta, California 92011. HE Ti 


TAPE Recorder sale. Brand new nation- 
ally advertised brands, $10.00 above cost. 
Amazing discounts on Stereo components. 
Arkay Electronics. 1028-G Commonwealth 
Avenue, Boston, Massachusetts 02215. 


396 PHONOGRAPH RECORDS, 
TAPES 


i  — a ia€ 
DISCOUNTS on all LP's, Free details. 

Citadel Record Club. Symphonette Square. 

Dept. 3, Larchmont, New York 10538. 


2.500 UNUSUAL Hobby, Party Records. 
Others; Free Catalogue. Punt Records 
300 Chelsea, Louisville, Kentucky 40207. 


“FREE 40 PAGE CATALOG offers hun- 
dreds of recordings of rare Renaissance. 
Baroque and Classical music. Some rec- 
ords priced as low as $1.00 each! All late 
recordings in stereo only. MHS RECORDS. 
Box 932 PS, New York, New York 10023." 
—————————RRÓ—— RÀ ÓÓ (£r! —Ó Ds 


57 MUSICAL INSTRUMENTS 
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VIOLIN and Guitar makers—send for 
ME Free NE TEIOE Ue of woods & acces- 
sories, Internationa olin PS9 41 
Baltimore St.. Baltimore 2, Md. ds 


30% DISCOUNTS any Name Brand - 
nal WE erc o air for low a 
reepor sic. unrise High ; 
Freeport, New York 11520. DE 


REBUILD A Player Piano! Details fro 
Vestal Press. Vestal 8. New York 13850. i 


GUITARS, MANDOLINS. BANJOS. Com- 
plete stock of Gibson Martin guitars, FREE 
100 page catalogue parts and accessories. 
Big savings. New York discount prices. 
Send 50c postage, handling. Eddie Bell 


Guitars, 201 W. 49th. New York 10019. 


WHOLESALE. Al! Instruments. Catalog. 
Instruments, 406 E. 189th St., Bronx, New 
York 10458. 


GUITAR, Banjo Making. books plans, 
wood, necks, tools. List 25c. Wildwood. 510 
East 11th Street, New York, N. Y. 10009. 


GUITARISTS--Busy? 5 minutes weekly 
teaches strums. barres, melody. Beginner- 
advanced. Samples. 10c. Steele, Box 114, 
San Rafael, California 94902. 


58 SONG WRITERS | 


FREE promotion for romantic song- 
poems! Castle's, 203-C West 46th. New 
York City 10036, 


POEMS, songs wanted for new song hits 
and recordings by America’s most popular 
studio, Tin Pan Alley, 1650-PS Broadway, 


or 


New York 10019. 


SONG Writers—Send Poems, Songs to: 
Weiss Music Company, 1472 Broadway, 


MUSIC Offset Printing. Prompt Service. 


Song Request Magazine, Mount Morris. 
Michigan 48458. 2% 
POEMS wanted for songs, Nashville 


Music Productions, Box 9001-M, Nashville, 
Tennessee 37204. 


59 IMPORT - EXPORT 


FREE China: Home-Import-Plan, Color- 
Catalog. Samples. 52.00. Covering Airex- 
press. 242 Kangting Road, Taipei. 


60 BUSINESS 
OPPORTUNITIES 


"MAILORDER ... stop Looking! Start 
your own business!" Methods, 1948-FD, 
Lafayette Hill, Pennsylvania 19444, 


$75.00 THOUSAND, Home Addressing! 
Longhand, Typewriter, Information, send 
stamped self-addressed envelope. Brewster, 
Box 1348-TG, Clearwater. Florida 33517. 


MAKE $75.00 daily distributing tools to 
i Free Plan. Inka, 2405 


service stations. 
Crocker, Houston, Texas 77006. 


J MAKE Money Operating Home Mailorder 
Business. No Inventory, Write Purple En- 
Salles Box 16291BG, Jacksonville, Flor- 
ida 32216. 


arra a 


Book Matches—every business a prospect— 
no investment—no experience needed to 
build steady repeat business. Daily Cash 
commission in advance, Write today—We'll 
send your sure fire selling kit by return 
mail, Dept. PX'69, Superior Match Co., 
7530 5. Greenwood, Chicago, Illinois 60619. 


VENDING Machine Catalog, Rake, 523 
PS Spring Garden, Phila., Pa. 19123. 


SECRETS! Mail Order Success, Inter- 
nationally famous expert reveals how to 
make home business fortunes. Beginners: 
Get free copy ‘‘Make Money By Mail." Dis- 
closes free advertising profitable products. 
Mailco, 1554 Sepulveda, Dept. C2697, Los 
Angeles 90025, 


TREMENDOUS Wholesale Bargains. 
Half million national known products. 
Rockbottom prices. Closeouts, bankrupts. 
Dropship merchandise. Automobiles. World- 
wide imports. Hongkong clothes. Free de- 
tails. International Buyers Box 4633-PS2, 
Colorado Springs, Colorado 80909. 


BUILD Custom Cases at home for profit. 
Get orders by mail. We supply materials. 
instruction—everything, Free Home Busi- 
ness Details. CCSC. 7630CSG Gloria Ave.. 
Van Nuys, California 91406. 


^ $100.00 WEEELY spare room. Raise red- 
worms odorless, Soilless way. Charlie Mor- 
gan, Box 116-C, Bushnell, Florida 33513. 


EARN Money raising fishworms for us. 
TC Oakhaven-42, Cedar Hill Texas, 


WORLD'S Biggest Wholesale Supply. 
Buy from 10.001 U.5.A.. European. Japa- 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own imprinted 
Catalogs. Free Details. Bargainhunters 
Opportunities, Box 730-B. Holland, Michi- 
gan 49424. 


| portunity. 


IMPORT-Export opportunity. profitable 
World-wide. mail-order business from 
home, without capital; or travel abroad. 
We ship proven plan, for no risk examina- 
tion, Experience unnecessary, Free details 
Mellinger, Dept. C2697, Los Angeles 90025. 


CLIP Newspaper items. $1.00-$5.00 each. 
Details free. Walter, 
Pennsylvania. 


$200.00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 
perts Do, Free Details. Associates, Box 
136-B, Holland, Michigan 49423. 


a 


FREE "''Franchise Profit Letter’’ tells 
how unique NFR service is helping thou- 
Sands seeking profitable businesses. Write 
today. National Franchise Reports, PS- 
928, 333 N. Michigan, Chicago 60601. 
FREE Book ‘990 Successful, Little- 
known Businesses," Work Home! Plym- 
outh-352G, Brooklyn, New York 11218, 


J OPERATE Restaurant. Free booklet re- 
veals profitable plan. Write: Restaurant 
Business School. Dept. FC79, 1920 Sunny- 


| side, Chicago, Illinois 60640. 


INSTALL Burglar alarms without pre- 
vious experience or costly equipment, Big 
profit. Free details. Nasco, 11071 Massa- 
chusetts, Dept. C2697, Los Angeles 90025, 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm, Plains, Georgia 31780. 


MAKE 2 to 3 times your cost wholesaling 
1001 products. Gifts. Mail Order Special- 
ties, Toys. Novelties. Carded Merchandise 
. . . Guaranteed lowest below wholesale 
prices, Free home business details. SMC 
T63055G Gloria Ave., Van Nuys, Cal. 91408. 


GENERAL ELECTRIC invites you to in- 
vestigate the profit opportunities open to 
POPULAR SCIENCE readers with a little 
capital, in the coin-operated laundry field. 
Your background may qualify vou even if 
you do not have prior experience. Send for 
new brochure with information on how to 
get started. Write: General Electric Co., 
Dept. 400, Box 1515, Louisville, Kentucky 
40201. 


HOW TO PREPARE YOUR OWN MAIL- 
ORDER CATALOG for Pennies . . . in- 
cluding All Popular Merchandise! Free 
Catalog-Proof! Obie, 5711-PL-14th, Brook- 


VENDING Machines—No Selling. Oper- 
ate à Route of Coin Machines and Earn 
Amazing Profits, 32-page Catalog Free. 
Parkway Machine Corporation, 715 PSB 
Ensor Street, Baltimore 2, Maryland. 
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$128.00 IN Sales from $12.00 Material, 
New and Diflerent, Everything furnished. 
Write: D. E. Donica Co., 332 North 12th 
Street, New Castle, Indiana 41362. 


FREE $1000 Report. Become Rich On 
Borrowed Money. ] 
lor-3, Kerrville, Texas ' 18028. 


100 MEMBERS pay $2500. Terrific op- 
$2.00. Fairfield, Box 9800. 
Toronto 14, Ont. Canada. 


WAYS To Raise Capital. Write: Bunt- 
ings, P.O. Box 11244-PS, Clayton, Mis- 
souri 63105. - s 

$25.00-$100.00 WEEKLY; your own Home 
Typing, or, Duplicating Business. Meth- 
ods, helps. machines. Free information. 
National. Box 1975-MMBI, Little Rock. 
Arkansas 72203. 


BIG Profits in becoming a supplier to 
Major Industry through  electroplating 
small parts and metalizing non-metallics, 
Write for free particulars: Mason, 1512 
Jarvis, Room CM-3-C. Chicago 60626. 
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Ann Netzley made $5,500 last season. Train 
at Home. VA Approved. National Tax 
School, Monsey 1GB, New York 10952. 


— ESTABLISH Profitable Catalog Mail- 
order Business, Everything furnished, 
Free details. Vikari's, Box 1312PSG, Salt 


Lake City, Utah 84110. 
ADDRESSERS And  Mailers 


hais 


f needed. 
Send Stamp for information, Lindbloom 
Sales. 3556 Peterson, Chicago 60645. 


Box 1360-SA, Erie, | 


No-Risk Plan. Counse- | 


= 


EARN $60.00 DAILY manufacturing 
Concrete Fence Posts, Practically no in- 
vestment. Send stamp. American, Excel- 
sior Springs, Mo. 64024. 


BIG Money Growing Fishworms, Crick- 
ets, Giant African Crawlers. Free Litera- 
ture. Fain's Hatchery, Edison, Ga. 31746. 


SELL Mailorder 'money-makers!'" Free 


Details! Taylor, Drawer AAl, Newport, 
North Carolina 28570. 


profit! iaa ite oh eee Alvin 
ark, S.D. ). 


MAIL Order Course $2.00. Satisfaction 
guaranteed. Free details to beginners. 
Snells’, Box 682-B, Bath, New York 14810. 
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MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
Profits! Details 25c. Volz-PS, Ypsilanti, 
Michigan 48197, 


I MADE $40,000.00 Year by Mailorder! 
Helped others make money! Start with 
$10.00—Free Proof! Torrey, Box 318-F, 
Ypsilanti, Michigan 48197, 


MAKE Extra Money—Show friends, 
heighbors—Gifts, Stationery. Toys, Jewel- 
ry, Greeting Cards. 600 items. Experience 
unnecessary. Salable Samples on approval. 
Free-—Catalog. Personalized Christmas 
Card Album, Hedenkamp, 361 Broadway, 
Dept. PS-43, New York 10013. 


AMAZING Profits! Make money in the 
antique clock business. Send $2.00 for in- 
formation inciuding lists of American and 
European Clocks. Derle Associates, 120 
Front Street, Conshohocken, Pa. 


SELL Newest Products!! Sources $1.00. 
Western Market, 5113N Flagstone, Fort 
Worth. Texas 76114, 


CALIFORNIA MANUFACTURER NEEDS 
man to assemble our product and be local 
agent, experience unnecessary. May start 
while presently CHI IURE Five-figure in- 
come for responsible applicant, S.K.R.S. 
Manufacturers, 2540 Olive Avenue, Long 
Beach, California 90806, 


MONEYMAKING PUBLICATIONS and 
directories, Samples and list 25c. CRICE- 
ETT, Box 527, Ardmore, Penna. 19003. 


CONCRETE Facts: Highly profitable 
home business. Experience unnecessary. 
Unlimited unique pottery designs easily 
made without moulds. Birdbaths. foun- 
tains, wishing-wells, benches, etc. Chemi- 
cal coloring formulas, marbleglazing. Free 
illustrated brochure. Hollywood Cement- 
craft, 602 Athens Street, Altadena, Cali- 
fornia 91001. 


AMAZING Automatic Fishhooks. 200^; 
Profits, Sample $1.00 Refundable. Aron, 
Pu MU 61-PS, Mastic Beach, New York 

UP To $5.00 each for newspaper clip- 
pings! Free details. Philip, Box 368-N, 
Southfield, Michigan 48075. 
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MAIL Order Opportunities Galore! Pop- 
ular Advertiser Magazine! Sample 10c. La- 
bon Box 54386—PSL-— Los Angeles, Cali- 
fornia 980054. _ 

$70 WEEKLY—Home spare time. Sim- 
plified mail bookkeeping. Immediate in- 
come—easy! Auditax, 34741D, Los An- 
geles 90034. 


~~ $60.00 DAY. Manufacturing concrete 
posts, Blocks, Mold Equipment Catalog 
$1.00 refundable. Carlane, Route One. Box 


106-T. Rapid City. South Dakota 57701. 


NEW Home Business! Made $2,000 One 
Month—part time, Free details. Matteson, 
Hartstown, Pa. 16131. 


EARN More than many professional 
men! $1000 monthly operating mail order 
Collection Agency. Continental, Box 2023- 
B, Des Moines, Iowa 50310, 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible mending. Make tears, holes disap- 
pear from clothing, fabrics. Steady year 
round demand from cleaners, laundries, 
homes. Details Free, Fabricon, 1535 How- 
ard. Chicago, 60626. 


DRAFTSMEN! Operate Own DRAFTING 
SERVICE; Full. Part Time; Experience 
Unnecessary: Free Details: Roberts Com- 
pany, 1741 Circle Road, Baltimore, Mary- 
land 21204. 
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I MADE $17,000 ON ONE DEAL 
YOU Can Too! Complete Information. 
United. Box 6284-B, Marietta. Ga. 30060. 


MAKE $46 From Square Foot Plywood: 
Jigsaw or Bandsaw necessary. Free De- 
. Wooderd, Bridgewater, Mass. 02324. 


$6.00 CAN START YOU IN BUSINESS 
. , investigate 100 business opportunities 
in every monthly issue of Franchise Jour- 
nal. Get the facts, figures, company his- 
tories. profit potential. investment re- 
quirements. etc. Send $6 for 12 exciting 
copies to Franchise Journal, 892-FW, 16 
Newport Beach. California 92660. 


St., 
MAIL Baby Catalogs., Imprint. To New 
Mothers, Big Profits! Details $1.00. Kref- 


609 Lee, Plymouth, Penna. 18651. 


PROFITABLE Mail Order! For first time 
you can join mail order professional who 
has produced millions of dollars in cash 
mail order sales. Opportunity of Lifetime! 
Associate, Box 3798-PS. Glenstone Sta- 
tion, Springfield. Missouri 65801. 


^ HOW TO GET STARTED FARMING 
DETAILED Step-by-step booklet. Start 
With $150.00 to $1.000.00 and build into a 
3.000 acre operation in 5 years. Send $2.00 
to: Robb. Danville, 1 Kansas 67036, 


^ ESTABLISHED, Profitable, No 


Simple, 
Selling, Home. Free Information. Northern 
Survey, 206-D Bloor W., Toronto 181. 


AMAZING Profits! Sell mail order quali- 
ty self-improvement books, Drop-shipped 
by reliable publisher. Graphic. 1033-A 
S. W. 53rd, Oklahoma City, Okla. 73109. 


FREE 2EE Information helps mailorder be- 
ginners start out on the right foot, Graham 
Enterprises, Box 2304, Falls Church, Vir- 
ginia 22042. 
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MONEYMAKING 
OPPORTUNITIES 


UNIQUE, Exciting way to extra cash. 
Make money at home. weekends, evenings. 
vacations. No selling, servicing. soliciting. 
For information send $1.00. Apco. P.O, Box 
8101. Riverside. California 92505. 


MELIA LUPIS NN NN 


^ WATCH REPAIRING piles up extra cash 
fast. Free sample lesson. Watchmaking. 
WTA, Fox River Grove, Iil. 60021. 


RAISE Rabbits for us on $500 month 
lan. Free details. White's Rabbitry, Mt. 
Vernon, Ohio 43050. 


-o men — — —Ó —————— ——— e mm 


 MONEY—SPARETIME OPPORTUNITY 
PANELISTS AT HOME WANTED BY 
NEW YORE RESEARCHER 
reggae Research Firm seeking peo- 
P furnish honest opinions by mail 
a Pays cash for all opinions 
rendered. Clients’ pon. supplied at no 
cost. For Information write: Research 669, 
Mineola, New York 11501, Dept. CF-24. 


^ SPARE Time Cash — Sell Advertising 
Book Matches—every business a prospect— 
no investment—no experience needed to 
build steady repeat business. Daily Cash 
commission in advance. Write today —We'1l 
send your sure-fire selling kit by return 
mail. Dept. PAT769, Superior Match Co.. 
7530 § S. Gre Greenwood, Chicago, Illinois 60609. 


Te LL ee 


^. CLIP Ne Newspaper ‘items. $1. 00-$5.00 each. 
Details free. Walter, Box 1360-S, Erie, Pa. 
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HOMEWORE. mailing circulars. Free 
details! Cam Company, Dept. 155-ER, 
Verona, New Jersey 07044. 


56 ACTIVE Franchise Opportunities 
available all over USA. Brochure details 
66 Franchise chances for you to have your 
own business tied with successful National 
Companies. Send name, address to W. 
Stewart. 1085 Walnut, Des Plains, Illi- 
nols 60016. 


‘BREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-11. Plains, Georgia 31780, 


FREE copy of world's leading contest 
magazine! Write: Prizewinner, Box 11569, 
St. Petersburg, Fla. 33733. 


A ————————— 


MONEY-Become a Finance Broker. Full 
LU 
Desk 7, El Reno 6. a 

ART TALENT? Make money right away. 
Course may not be necessary. Free bro- 


chure. Famous American Studios, OM, 
Spring Park, Minnesota 55384. 


T. El Reno, Oklahoma | 73036. 
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MAKE $12.00 | Profit each dozen assem- 
bling Belts. Details Free. (Stamp appre- 
ciated.) ores 8-41, Richland Center, 
Wisconsin 53581 


EASY Money ‘at Home. Free Prospectus. 
May's, 3800 ue New Orleans 70115. 


188 | POPULAR SCIENCE 


Melbourne Beach, Florida 39251. 


art time. RMP & Co., P.O. Box 901, 


YOU Too can be successful, healthy, 
happy. Free literature. Shamrock, Box 65, 
London, Ontario, Canada. 


$500-$800 Monthly. Raise small aboras 
tory-breeding stock for us. upply 

equipment, breeders and nom m. Illi- 
nois Research Farms, Dept. SP-7, Mc- 


Henry. Illinois 60050. 


EARN Money selling fishing equipment. 
$1.00 starts you with sample and instruc- 
tions, Hiland, F-5, Box 2825. 
California 92633. 


$200.00 FROM sheet 14° Plywood (Scrap) 
Details 25c. Novelties, 610 So. 24th, Elwood, 
Indiana 46036. 


Fullerton, 


GROUND Floor opportunity in an En- 
graving business of your own—spare time 
or full time. One piece of raw material 
costing $3.75 will produce products worth 
$180.00! Free particulars! Write :Warner, 
Room CE-3-C, 1521 Jarvis, Chicago, Illi- 
nois 60626. 


MONEYMAKING Opportunities. Send 
for free list. Trends, Box 18272-C, Dallas, 


Texas 75218. 


LEARN the secrets of repairing iune 
batteries. "Fabulous Proflts" at hom 
Batteryman Rt. 1—188D Blythe. Califor- 
nia 92225. 


SELL Books by Mail. 400%. profit. Royal, 
Box 450-M, Cleveland. Ohio 44121. 


ADD 50°: to your money in five years. 
Write: Paramont Investment Co.. P.O. 
Box 7434. New Haven, Connecticut 06519. 


— FREE. 206 Easy ways to make money 
taking orders for exciting new products— 
spare time. Send name. age. for 5 months 
free subscription. Opportunity Magazine, 
Se P Dearborn, Dept. 18-GM, Chicago | 
6 i 


HOW to Make Money Writing ae 
Paragraphs! No tedious study! I tell you 


what to write, where and how to sell, and 
supply lists of editors buying from begin- 
ners. Small checks can add up to worth- 
while extra income. Write to sell, right | 
away. Send for free facts. Barrett, Dept. 
C-86-U1. 6216 No. Clark. Chicago 60626. 


GET World's Biggest Wholesale Import- 
Merchandise Catalog. Details Free. North- 
west, Medina. Washington 980389. 
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PLASTERCRAFPT HANDBOOE — Illus- 
trated, instructions statuary pouring, fin- 
ishing. selling and mold making. Also 
where to obtain all materials. Only $3.00 


postpaid. Guaranteed. Wolfe. Box 561E. 


$400.00 MONTHLY Possible in your 
home woodwork shop. Experience unnec- 
essary. Free Information-send stamp. Mis- 
sion Industries, Box 755, Shawnee Mis- 
Sion, Kansas 66202. 
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MAKE MONEY Sell your Photos, Color 
Slides. Report tells How. Where. Only 
$1.00. Alyce Enterprises. Dept. PST, 


1087, Fort Lee, New Jersey 07024. 


EMPLO Y MENT 
INFORMATION 


TWENTY Three Occupations in Elec- 
tronic Computing Systems. Complete In- 
formation. Education, Training. Experi- 
ence, Special Characteristics. Plus Free 
Glossary-Workers Traits Bulletin-Catalog. 
$1.00. Spacetronics, Box 31043-PX, San 
Francisco, California 94131. 

50.000 AUSTRALIAN JOBS! Brand New 
Directory of 300 U.S.-Investor Businesses 


in Australia Seeking Help. $1.00. Austco, 
Box 3623-F2, Long Beach. Calif, 90803. - 


FOREIGN and USA job opportunities 
available now. Construction, all trades 
Earnings to $3.000.00 monthly. Paid Over- 
time, travel, bonuses, Write: Universal Em- 
ployment, Woodbridge, Connecticut 06525. 
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AUSTRALIA!!!, Australia!!!, Austra- 
lia!!! Jobs Galore! Government assisted 
Transportation. 1969 Handbook $1.00. Sat- 
isfaction Guaranteed!! Associated, Box 
l'C97, Lafayette, California 94549. 


AUSTRALIA Wants You! Government 
Assisted Passage. Unlimited Opportunities. 
Latest Government Information and 
Forms, $1.00. Austco, Box 3623-F, Long 
Beach, California 90803. 


And More Jobs! Men, 
Women, Students. Teachers, FOREIGN, 
U.S.A, Year-round and Summer Jobs. All 
Occupations and Trades, For Information, 
Write: (enclose $1.00 postage/handling . 

Refundable) 
fornia 95240. 


~ JOBS ! Jobs! 


"JOBS", 4758, Lodi, Cali- 


HIGH Paying Overseas Jobs. Construc- 
tion, other Projects. Bonuses, 'Travel Ex- 
penses, Extras. International Information, 
109. Cortez. Florida 33522. 


63 SPECIAL SERVICES 


“INFORMATION’’—any subject devel- 
oped. Accurate. dependable, Details. Bond. 
Chester, Oklahoma 73838. 


INFORMATION On Anything. 
Research Specialists. 83-45 Vi 
Elmhurst. New York 11373. 


~ INFORMATION On Any Book or Prod- 


Ferguson 
etor Ave., 


uct. Beasley, Box 861P, Richmond, Vir- 
ginia A320. 
66 AGENTS WANTED 


YOUR Own business—Suits $1.50; Over- 
coats 65c; Mackinaws 35c; Shoes 12!5c; 
Ladies’ Coats 30c; Dresses 15c. Enormous 
profits, Catalog Free. Nathan Por tnoy As- 
sociates. 2109-J Roosevelt Road, Chicago 


9, Illinois. ed 


LIFETIME Income. Business Loan Rep- 
resentative. Write: Financial, 28 E. Jack- 
son, Suite 1204-X2, Chicago 60604. — 


EVERY man a prospect. Refundable sales 
kit offer showing line belt buckles. tte 
clasps. money clips, cuff links, lapels. iden- 
tification badges, individualized with cus- 
tomer’s name and emblems, Cap badges for 
| Hueeng. bus, taxi, police, firemen, also 

ostal, letter carriers and heavy construc- 

ion emblems, Choice 3000 emblems. Hook- 
fast, Box 108B-PS. Providence, R.I. 


WANT To Make Up To $100.00 A Week 
spare time. and get free shoes for life too? 
No investment. Rush card for free details. 
Mason Shoes, KR-620, Chippewa Falls, Wis- 
| consin 54729. 
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MAKE Extra Money—Show friends 
neighbors—Gifts, Stationerv. Toys, Jewel- 
ry, Greeting Cards. 600 items, Experience 
unnecessary, Salable Samples on approval. 
Free—Catalog. Personalized Christmas 
Card Album. Hedenkamp. 361 Broadway, 


| Dept. PS-43. New York 10013. 


67 SALESMEN—DISTRIBUTORS 
WANTED 


EARN Big Commission Full or Part 
Time. Show America's largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars in season. No 
experience. No investment. No collections 
or deliveries, On-the-spot commissions. 
Big Free Sales Kit samples hundred items 
used daily by businessmen. Merchandise 
bonuses for you. Build profitable repeat 
business. Start now. National Press, Dept. 
91G, North Chicago, Ill. 60064. 


YOUR free copy of World's biggest Sales 
Magazine tells you how and where to make 
more money on your own in selling. Write 
Specialty Salesman Magazine, Desk 6B, 
307 North Michigan, Chicago 60601, 
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SELL Advertising book matches. Write 
us today; we put you in business by return 
mail. handling complete line ad book 
matches in demand by every business right 
in your town! No investment; everything 
furnished free! Top commissions daily! 
Superior Match, Dept. P769. 7530 5. 
Greenwood, Chicago. Illinois 60619. 


EARN BIG MONEY Soliciting Delin- 
quent Accounts, General Finance Com- 
pany, 304-B Pickwick Building, Kansas 
City, Missouri 64106. 

MAKE extra $25 to $75 spare tine! Take 
orders for double air cushion Bronson 
Shoes. Amazing comfort. Terrific men's, 
women's line for dress, Work, play. High- 
est commissions. Shoes for yourself, Big 
outflt Free. Write: Bronson, Dept. 154, 
Minneapolis, Minnesota 55408. 


FREE! Money Making Opportunities! 
Send name, address, zip. Bradley, Box 
509-C, Mt. Kisco, New York 10549. 


— WANTED: Man contact service stations. 
Part time, Cyclo Manufacturing, 3816 
Dahlia. Dept. 158, Denver, Colo. 80201. 


SELL NEW RECORDS—5c ALBUMS—50c 

TOP Labels Only—Beatles, Stones, Pres- 
ley. Send 50c For Sample Albums—Sales 
Plan. Music, Box 3182, Beverly Hills, Cali- 
fornia 90212. 


SELL Hertel Bibles—Part Time. Finest 
reference Bible available. Demonstrator 
and supplies furnished. Excellent commis- 
sona, Write: International Book, Dept. 

. Box 118, Wichita, Kansas 67201. 


BIBLE, Encyclopedia or Family Album 
Salespeople—- P o 47% Commission on 
Time Sales, 70% on Cash Sales. Or buy 
at wholesale for your own business, Write: 
Bibles, Encyclopedias or Albums, P.O. Box 
3885J. Gastonia. North Carolina 28052. 


FREE. 206 Easy ways to make money 
taking orders for exciting new products 

. . spare time. Send name, age for 5 
months free subscription. Opportunity 
Magazine, 1460 Hancock Center, best 18- 
GS, Chicago 60611. 


FULL Or part time. Nationwide mer- 
chant advertising program. Commission 
basis. Publisher, Box 908, Brooksville, 
Florida 33512. 


68 REMAILING SERVICES 
MIAMI remails 25c. Monthly rates. PS 


AE Box 1266, Coral Gables, Florida 
TIMELY Remails 25c. Colorful Post- 


cards. Schoen, Box 19635, Chicago, Illi- 
nois 60690. 


TEXAS, Remails 25c. Monthly Rates. 
Bucketman, Box 7362, Amarillo, Tex 79109. 


REMAILS 25c. Receiving—Forwarding. 
EC Mailway, Drawer 5803 1PS102, San Jose, 
California 95117. 


MIAMI Remails 25c. Monthly rates. 
carr Box 1266-S, Coral Gables, Florida 


CALIFORNIA! San Diego area. Receiv- 
ing, , Forwarding. Prompt, discreet. 25c 
each; $3.00 monthly. Rockhyll, Box 475D, 
Alpine, California 92001. 


SOUTH America Registered re-airmails 
$1.00 Confidential, Leon, Box 360, Guaya- 
quil Ecuador. 


~ RECEIVING—Forwarding. $4.00 Month- 
ly. Hedgpeth, 406-PS South Second, Al- 
hambra, California 91802. 
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RECEIVING—Forwarding $3. Month- 
ly. Additional Confidential Services, Red- 
jack, Box 2005, Dearborn, Mich. 48124. 
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MICHIGAN Remails 25c, Monthly Rates. 
Box 35, Muskegon Heights, Mich. 49443. 


ASTRODOME City Confidential Remail- 
ing Service 35c. Dept. 101, Box 14621, 
Houston, Texas 77021. 


WASHINGTON. D.C., Virginia. Mary- 
land, Remails 25c. Monthly Rates. Era- 
mail, Box 2323-B. Falls Church, Va. 22042. 


NEW YORK. 25c-$3.00 Monthly. Confi- 
dential, Dependable, Snoow, 458 Vermont 
St., Brooklyn 11201. | iio 

CALIFORNIA REMAILS 25c. Depend- 
able, Eugene Page, Box 766, Santa Moni- 
ca, California 90406. 


— HAVE Confidential address: Remails 
25c; Receiving. Forwarding, $3.00 month- 
ly. Free information. National, Box 1975- 
RSBI, Little Rock, Arkansas 72203. 


CONFIDENTIAL  Receiving-Forwarding 
$3.00 Monthly. Free Address Labels, Re- 
mails 25c. Romae, 6641-B Bo Peep, Jack- 
sonville, Florida 32210. 


HOUSTON  Remails 25c. 
Box 87, Bellaire, Texas 77401. 


69 CONTESTS 


SWEEPSTAKES Can Be Reapstakes. 
Winner of $10.000 in nationwide sweep- 
stakes contest reveals his winning secrets. 
$1.00. Benro Enterprises, Dept. PS, Box 
6656, Philadelphia, Pa. 19149. 


WIN MONEY EVERY MONTH 
WORKING Contests and puzzles. Free 
details . . NO INORS. International 
Contest Club, Box 10153. Dept. PS-6, Kan- 
sas City, Missouri 64111. 


70 . AUTHOR'S SERVICE 


Greenwood, 


PUBLISH Your Book! Join our success- | 


ful authors: All subjects invited. Send for 
free appraisal and detailed booklet. Carl- 
ton Press (Dept. PSS). 84 Fifth Avenue, 
New York 10011. 


HOW To Sell STRE You Write. 


Aubrey, Box 3124, Industry, Calif. 91744. 


WANT Your Book Published? Learn how 
we publish, advertise, promote, distribute. 
Many successes. Free booklet PS, Vantage, 
120 West 31, New York. 


72 EDUCATION & 
INSTRUCTION 


WATCH Repair home course. Swiss and 
American watches. Free sample lesson. 
Watchmaking, WT, Fox River Grove, Illi- 
nois 60021. 


MISSOURI Auction School GI Ap- 
proved. Free catalog. 424-05 Nichols Road, 
Kansas City, Missouri 64112. 


| ^ BOOKKEEPERS — Operate Your Own 
'"Dollar-A-Week'' System, Ellis. Box 203, 
Cedar Grove, North Carolina. 


PIANO Tuning Tuning quickly learned with home 
study course. Diploma granted. American 
Tuning School, Gilroy, California 95020. 


— DEVELOP Mind Power, personality. 
memory while asleep! Free details, SLRA, 
Box 24-SF, Olympia, Washington. 


LEARN Civil and criminal investigation 
at home, Earn steady, good pay. State age. 
Institute Applied Science 1920 Sunnyside, 
Dept. 337, Chicago, Illinois 60640, 


FCC First Class License in six weeks— 
nation's highest success rate—approved 
for Veterans Training. Write Elkins Insti- 


tute, 2603A Inwood Road, Dallas, Texas 
15235. | | 
USED Correspondence Courses and 


Books sold and rented. Money back 
antee. Catalog free, (Courses bought. 
Mountain. Pisgah, Alabama 35765. 


EARN Electronics Engineering DE- 
GREE, Mostly by correspondence. G.I. 
Bill Approved. Free Catalog. Grantham, 


uar-= 


1503 N. Western, Hollywood, Cal, 90027. 


JOIN With Thousands in Free Courses 
by mail in the Torah. Write: Lamplight 
Studies, Box 88E, Brooklyn, N.Y. 11229. 


GRAPHOANALYSIS — Learn scientific 


handwriting analysis for profit, pleasure. 
Free sample lesson, catalog reveals plan. 
Write IGAS, Inc., 325 Jackson, Dept. 
2ER-1, Chicago 60606. 


ACCIDENT Investigation career train- 
ing. Train at home for position that in- 
cludes new car furnished. expenses paid, 
free benefits. No selling. Free Placement 
Service. Men urgently needed. Write for 
Free Booklet. No obligation. Universal 
Schools, CPS-7, 6801 Hillcrest, Dallas, 
Texas 75205. 


EARN As you learn, photo equipment 
service. Accredited home study or class- 
room training. instruction. texts, tools, 
practice equipment. 
era Technical Training Division. Dept. EE, 
ia Colo. 80110 for free informa- 

on. 


HIGHLY Effective Home study courses 
in Electronics Engineering Technology and 
Electronics Engineering Mathematics. Earn 
your Degree. Write for Free Descriptive 
Literature. Cook's Institute of Electronics 
Engineering. (Dept. 11), P.O. Box 10634, 
wo Mississippi 39209. (Established 


GET A British Diploma in Color, Phi- 
losophy, Biochemistry, Radionics, Home- 
opathy, 35 courses. Curricular free. Dept. 
PSM. Braintridge Forest School. ‘‘High- 
field Dane Hill Haywards Heath, Sussex, 


England. 


EARN College degree at home. All sub- 
jects. Ohio Christian College, 1156 Striebel 
Road, Columbus, Ohio 43227. 


SE 


LEARN Bartending Correspondence 
School: 426E East Seventh Street, Tucson, 
Arizona, 


COMPLETE Your High School at home 
in spare time with 72-Year-old school. 
Texts furnished. No classes. Diploma. In- 
formation brochure free. American School, 
Dept. XB46, Drexel at 58th, Chicago, Illi- 
nois 60637. 


SUPERIOR Auction School-Nation's top 
Auctioneers own and instruct. 120 East 
Cerrogordo. Decatur, Illinois 62523. 


DEVELOP Slide Rule Comprehension in- 
stantly. Programmed Instruction manual 
Quality Rule Included, $5.75 guaranteed. 
Montco, "APS, 53 Brookfield Road, Mont- 
clair, New Jersey 07043. 


LEARN  Auctioneering, Free Catalog. 
Reisch Auction College, Mason City 3, Ia. 


USED Courses! Books! List 10c. Smith's. 
124 Marlborough, Salem, Mass. 01970. 


OPERATE Collection Agency. "Little 
Gold Mine!" Franklin Credit, Roanoke, 
Virginia 24004. 


IF YOU CAN do simple, grammar- 
school arithmetic, you can easily become 
rosperous as an Income Tax Consultant. 
Esae details. TOTTEN. 119 W. Avenue 
33, Los Angeles, California 90031. 


PHOTO RETOUCHING. Interesting. 
profitable career at home; full or part- 
time. Easily learned. Hamilton Studios. 
Dept. QR-39, Claymont, Del. 19703. 


Write National Cam- | 


AUTOMOTIVE AIR CONDITIONING. 
Start your own business with small cash 
outlay. Write for free folder PS-7. Techni- 
cal Center, P.O. Box 59, Buena Park, Cali- 
fornia 90620. 


PENMANSHIP Corrector. Improve poor 
penmanship quickly. Details free. Ozment. 
Box 665-35, St. Louis, Missouri 63188. 


“KEY To A Cartoon Career", Write: 
Cartooning, Box A3176, Colorado Springs, 
Colo. 80907. 


“LEARN Automotive or “Aircraft Mechan- 
ics, Delta Institute, 2313 N. Causeway 
Blvd., Metairie, Louisiana 70001. 


73 CARTOONING, 
SIGN PAINTING 


Cartoonists' Exchange, 197, Pleasant Hill. 
Ohio 45359. 


SIGN Painting, Fascinating System. 
Straley, 410-PS, South Western, Spring- 
field, Ohio 45506. 


23 LESSON Compact Cartoon Course 
And Cartoonist’s Magazine $2.00! Tooners, 
Box 30367, Lincoln, Nebraska 68510. 


^ SIGN Painting— Instructions, Equip- 
ment. Free Catalogue. Kaufmann Supply, 
Centertown, Missouri 65023. 


74 ART INSTRUCTION 


2 FREE ART LESSONS. Develop pro- 
fessional skills in drawing. painting, ad 
art cartooning. TV art. Study by mail, at 
home, in spare time. Send name, address 
and age for free booklet and 2 free art 
lessons, No obligation. Washington School 
of Art, Studio 19-013, Port Washington, 
New York 11050. 


76 DETECTIVES 
DETECTIVE Profession. Home Study. 
Lapel Pin. Certificate, Future 2759CB 


West Broadway, Los Angeles, Calif, 90041. 


77 LOANS BY MAIL 


PAY Bills! Have cash left over. $39.65 
repays $1,000 in 36 months. Write for de- 
tails. Budget Finance Co., Dept. KB-0208, 
317 South 20th, Omaha, Nebraska 68102. 


BORROW Up to $1500 by Mail on con- 
venient terms! State licensed. Postal Fi- 
nance, Dept. 11-N, 200 Keeline Building. 
Omaha, Nebraska 68102. 


79 BUY IT WHOLESALE 


BARGAINS! Buy Wholesale and Below! 
Kame prends.. Furniture, 


500,000 BARGAINS below wholesale. 

Buy name brand merchandise 10c on dol- 
lar. Closeouts, Surplus, Imports, Dropship 
merchandise. Save $1,400. new automo- 
biles. Free details. International Buyers. 
Box 4633-PS, Colorado Springs, Colorado 
80909. 
... Wholesale Catalog. Guns, Re- 
loading Tools, Clothing. Traps, Decoys. 
Calls, Boats, Finnysports (PE), Toledo. 
Ohio 43614. 

~ 800.000 PRODUCTS Wholesale! Terrific 
Bargains! Wholesalers, 1265 Broadway. 
New York, N.Y. 10001. 

HEARING Aids, Batteries, Wholesale. 
Catalog 25c. Fiston, Box 144E, New Pres- 
ton, Conn. 06777. 


MEN'S Sanitary health products—Va- 


riety of types at discount—Send for List. 


| Palace Products. Dept. L-7, 137 N. Wash- 


ington St., Wheaton, Ill. 60187. 


porn 


NATIONALLY Advertised Products! 
Fraction of retail! Free Information. 
Wayne Products, Box 1278 Rockville. 
Maryland 20850. 

80 ADVERTISING 


AGENCIES & SERVICES 


ADVERTISING—Let us Make up your 
ads, catalogs, folders, publicity. Tell us 
what you want, R.N, Johnson Advertising, 
W. Madison, Chicago 60602. 
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MAILORDER ADVERTISERS GUIDE 
lists complete classified, displav rates. cir- 
culation, closing dates, Guide plus money- 
saving cash discount plan. 25c. Columbia 
Advertising, Box 257D, Richmond, Indi- 


ana 47374. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


ADDRESS Rubber Stamp $1.00 Postpaid. 
Arrowhead. Dept. E. 5521 Warwick Ave- 
nue, Chicago. Illinois 60641. 


48 PAGE Catalog free. Signature $2.80. 
Carrol's. McLoud, Okla. 74851. 


RUBBER Stamps—4 Lines $1.25, Cata- 
leg. Williams. 10024 Oxborough Road, 
Minneapolis, Minnesota 55431. 


— CARBON Paper, Tear & Smear Proof. 
Send for sample. G. J, Gropp. 1688 Mt. 
Everest Lane. Toms River. N.J. 08753. 


84 PRINTING, 
MULTIGRAPHING, ETC. 


RAISED Letters— Business Cards, Sta- 
tionery, etc. Samples. Bargain Price list 
free. Pioneer PS-7, Island Park, New 
York 11558. 


1.000 GUMMED Address Labels . . . 
$1.00. Walt's, Box 966, South Bend, Indi- 
ana 46624. " ce 

GOOD Business Cards. Write: Goodall 
Printing, 68-A Joost, San Francisco, Cali- 
fornia 94131. 


OFFSET Printing, Prompt service. 
Mimeo Press, 835 Falls, Rocky Mount, 
N.C. 27801. 


1.000 BEAUTIFUL Labels, 50c. Personal- 
ized rubber stamp, 50c. Discount, Malibu, 
California 90265PS. 


FREE Literature: Address Labels, Busi- 
Ness Cards, Printing. Rubber Stamps, Jor- 
dan's, 552 West O'Connor, Lima. Ohio 
45801. nun 

AMAZING Business Printing values. 
Quotations. Print Shop, Box 576P, Green- 
ville, R. I. 02828. 
7^ 1000 EMBOSSED Business Cards $4.95. 
Free Samples; Printco, 10024 Oxborough 
Road. Minneapolis, Minnesota 55431. 
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UNIQUE Attractive Letterheads. Small 
Quantities. Samples, Edgewood Industries, 
Box 151, Kernesville, North Carolina 27284. 


Dealers wanted! Mailreco, 
Indianapolis, Indiana 46222. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINTING Outfits, type. supplies. Send 
dime for illustrated supply book and sam- 
ples. Kelsey, Inc., H-8, Meriden, Connecti- 
cut 06450. 
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WHOLESALE Offset Presses. 6c Stamp. 
Maurice Bower, Route 3, Floyd. Va. 24091. 


" PRINTING Presses, Type. upplies, 
Lists 6c. Turnbaugh Service, Mechanics- 
burg. Pa. 17055. 


SAME Day shipment on rubber stamp 
supplies, Revised wholesale price list No. 
7 free. Star Stamp Supply, 732 Federal 
Chicago, Ill. 60605. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST Cash for Gold, Jewelry. Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today, Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 6 E. Monroe, Dept. 557, Chi- 


cago 60603. 
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verware, Platinum. Mercury, 
Free information, Rose 
East Madison, Chicago 2. 


89 WATCHES, CLOCKS—SALES 
& SERVICE 


WATCH and clock repairing books. Free 
Catalog. North American. Box 77-BG, Fox 
River Grove. Illinois 60021. _ 


USED Wrist. Pocket Watches—$3.00 up. 


Free list. Southern Watches, 7-PS, South 


Wabash, Chicago 60603. 
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Supplies, | 


GIFTS 


ATTENTION Fishermen—Fish for it. A 
fishing game for everyone. 144 pieces beau- 
tifully colored. Send $4.00 to: Bullara En- 
terprises, 14253 4 No. Altavista Blvd., Hol- 
lywood, California 80046. Dept. P.5. 


91 FOR THE HOME 


LOW COST BURGLAR-FIRE ALARMS 
no wires, plugs. installation. Sounds loud 
siren, Foolproof, tamperproof. Free litera- 
ture. Alarms, 492-2 Main, Williamsburg, 
Ohio 45176. 


INSTANT Burglar Alarm. Sounds off 
when tilted or disturbed, Order one for 
each door and window. $6.95 ppd. Miller, 
Dept. 19-B. Box 143, Dover, N. J. 07801. 


CHIPPED Sink, Tub. Porcelain Patching 
Instructions $1.00 or Complete Kit $3.69. 
Patchmaster, 68 Glenn Drive, Camarillo, 
California 93010. 


92 MODELS—SHIPS, 
PLANES, ROCKETS 


SHIP Models, Kits, fittings, plans, books, 
tools. engines, motors. Big illustrated cata- 
log 50c. Mass. residents add 3% tax. James 
Bliss & Co., Dept. PS, Route 128, Dedham, 
Massachusetts 02026. 

SHIP and Yacht model fittings: 
construction Hull Kits; blueprints. Send 
50c for Illustrated catalog. A. J. Fisher, 
Inc., 1002 Etowah Avenue, Royal Oak, 
Michigan 48067. 

SHIP models catalog 25c. Scientific 
Inc., 100 Monroe, Newark, N.J. 07105. 

ROCKETS, New Illustrated Catalog 25c. 
Single and multistage kits. cones, engines, 
launchers trackers, rocket aerial cameras, 
technical information. Fast agers Estes 
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40 Page Catalog 50c. Model Shipways, 
Folio P, Bogota, New Jersey 07603. 


CANNONS, Flying Saucers, Hot Air Bal- 
loons, Rockets, Etc. Free Catalog. Zeller, 
Box 67. Hudson, Mich. 49427. 


93 ELECTRIC TRAINS, 
RACEWAYS 


LIONEL Catalog 40c. Bulletin 10c. 
Trains Bought-Repaired. Mack Brothers, 
2041 Chicago Ave., Chicago 60622. 


94 FOR INVENTORS 


INVENTORS—Do you want to sell or 
license your Invention on cash or royalty 
basis? Write: Kessler Corporation, C-77- 
FI, Fremont, Ohio. 


INVENTORS: Your ideas and inventions 
(patented: unpatented) expertly searched, 
developed for commercial appeal and cash 
royalty sales to manufacturers by profes- 
sional Invention Developer with excellent 
record of experience. B.S.. Industrial] En- 
ineering; United States Patent Office 
ormer Patent Examiner; United States 
Government former Patent Advisor! Second 
decade reliable service. Member: United 
States Chamber Commerce, Free ''Inven- 
tion Record" and ‘‘Recommended Protec- 
tion Procedure.” Airmailed! Write: Ray- 
mond Lee, Invention Developer, 230-V 
Park Avenue, New York City 10017. 
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— U.S. Patent Office Searches, 234 Broad- 
way, Room 3615, New York, Free Inven- 
tion Certificates. 
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yers, Companies, Inventors. ‘‘Confidential 
report” including copies of related United 
States patents rushed ‘Certified Airmail." 
Free! Information, Write: Congress Patent 
Search Company, 911-A Warner Building, 
Washington, D.C. 20004. 


PATENT Searches, professional patent 
development of inventions by Licensed Pro- 
fessional Patent Engineer and U.S. Pat- 
ent Office Former Examiner with staff of 
engineering specialists in all fields of in- 
ventions. Expert searches performed in the 
U.S. Patient Office. Your inventions and 
ideas engineered for maximum paient pro- 
tection and greatest commercial value. In- 
ventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection ‘‘Inven- 
tion Certificates” and further interesting, 
valuable Patent Information. George Spec- 
tor, U.S. Patent Office Former Examiner, 
Woolworth Building. New York. 


PATENT Searches—48 hour airmail ser- 


vice, Moderate fees, Write for free Record | 


of Invention forms, Patent Search Service, 
P.O. Box 500, Washington. D.C. 20044. 


PATENT Searches. including copies of 
related U.S. Patents. inventors. attorneys. 
manufacturers use our "Worldwide" Air- 
mail service! “Invention Record" form 
and 'Information Every Inventor Needs." 
sent free! Hayward Company, 1029F Ver- 
mont Ave., Washington 5, D.C. 


PATENT Application Financing, Free 
Patent Search Plan. Global Patent Divi- 
Sion, 2420 77th, Oakland, Calif. 94605. 


Law- 
Re- 


by Professional Inventors. 
Manufacturers. "Confidential 


United States Inventors 
Service Company, 501-X Thirteenth Street. 
N.W., Washington, D.C. 20005. 


PATENT Searches including Maximum 
Speed. full airmail report and closest pat- 
ent copies. $6.00. Quality searches expertly 
administered. Complete secrecy guaran- 
teed, Free Invention Protection forms and 
"Patent Information." Write Dept. 4, 


| Washington Patent Office Search Bureau. 


711-14th, N.W., Washington 5. D.C. 


PATENT Searches complete and thor- 
ough. Related copies Air Mailed with 
maximum speed, $6.00. Free "Protection 
Forms'' and ''Patent Information." Write 
American Patent Search Company. Dept. 
MEE l4th St., N.W., Washington, D.C. 


— IMMEDIATE cash, for Patent Apnplica- 

tions, free Patent Searches. Write for de- 

sans. Universal Patents, 184-B Marion. 
0. 


Free information, record of invention 
forms: Wall Street Promotions, Inc., Dept. 
PS-3, 99 Wall St.. New York City 10005. 


INVENTORS! Free Promotion Analysis 
helps you sell for highest royalty 
Value. Extensive Manufacturers’ lists. 
Complete Invention Service. Proven per- 
formance. For free information, analysis: 
International Invention Institute, Dept. 
PS-1, 160 Broadway, New York City 10038. 
Financial Assistance Available. 


PATENT Searches . , , 48 hour service. 
Serving inventors, attorneys and manu- 
facturers since 1947, Reports airmailed 
with copies of nearest patents. For Free 
Invention Protection Forms, write Miss 
Ann Hastings, Patent Searcher, P.O. Box 
176, Washington, D.C. 20044, 


95 INVENTIONS WANTED 
INVENTIONS wanted immediately for 
promoting on cash or royalty. Patented. 
unpatented, Free booklet outlines royalty 
rates, requirements, Write Kessler Cor- 
poration, C-77-IW, Fremont, Ohio. 


FREE “Directory of 500 Corporations 
Seeking New Products." For information 
regarding development, sale, licensing 
of your  patented/unpatented invention 
Write: Raymond Lee Organization, 230-W 
Park Avenue, New York City 10017. 

INVENTORS—Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing Marketable new products. Complete 
information free. Institute of American 
Inventors, Dept. 30C, 635-F Street, N.W., 
Washington, D.C. 20004. 
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INVENTIONS  Promoted—For Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Invention 
Engineer, Woolworth Building, New York. 

INVENTORS: Protect your ideas! Free 
“Recommended Procedure." Washington 
Inventors Service, 422-G, Washington 
Building, District of Columbia. 5. 

INVENTORS! Outright cash sale or 
royalties for your inventions. Patented. 
Unpatented. Active demand from our client 
manufacturers. Financial assistance avail- 
able, Write Dept. 30. United States Inven- 
tion Brokerage, 18 Wall Street, New York, 


| New York 10005. 
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5 Years proven performance, For free in- 
formation, write Dept. 17, Gilbert Adams. 
Inventing Broker, 80 Wall 5t., New York. 


INVENTORS! WE will develop, sell your 
idea or invention, patented or unpatented. 
Our national manufacturer-clients are ur- 
gently seeking new items for highest 
outright cash sale or royalties. Financial 
assistance available. 10 vears proven per- 
formance. For Free information write 
Dept. 54, Wall Street Invention Brokerage. 
79 Wall Street. New York, New York 10005. 


INVENTIONS wanted. Patented; unpat- 
ented, Tremendous Manufacturers lists. 
Gicbal Marketing Service, 2420F ‘ith, 
Oakland 5. California. 


WE either sell your invention or pay 
Cash bonus. Write for details. Universal 
Inventions, 298-G, Marion, Ohio. 


INVENTORS! Why deal with 2-3 Inven- 
tion Firms and risk information leaks. We 
offer complete, rapid invention servicing 
Copyrights, Searches, Promotion, Applica- 
tions prepared (All types: Mechanical, 


Chemical design, Foreign) Financing. Free 


information, Protection forms: New York 
invention Service, Dept. PS-4, 150 Broad- 
way, New York City 10038. 


INVENTIONS Wanted! Patented, unpat- 
ented. Free report on chances of your in- 
vention's success. Our Client Manufactur- 
ers continually seeking new products. Free 
record of invention forms for your protec- 
tion. Write: Pioneer Invention Service, 
Dept. PS-2, 150 Broadway, New York City 


99 FOR SALE MISC. 


FREE list of items for sale. Write to: 
Eur ard e upon. 2945 N. Halstead, Chicago, 


100 WANTED TO BUY 


QUICKSILVER. platinum, silver, gold. 
Ores analyzed. Mercury Terminal, Nor- 
wood. Massachusetts 02062. 


101 EMBLEMS & BRASSARDS 


NAZI! Relic Collectors, Large 2’x3’ 
Flags $3.00. Arm-bands $1.00. 3 Different 
$2.00. Illustrated Catalog $1.00. Free with 
order, W.W. 22-5, Box 2063, St. Louis, 
Missouri 63158. 


102 TREASURE FINDERS 
.. GEIGER COUNTERS 


TREASURE Hunters! Prospectors! 
Rockhounds! Hobbyists! Find gold, silver. 
relics with world famous Detectron Metal 
Detectors. Free information. Terms. De- 
liver immediate. Detectron, Dept. 7-PS. 
Box 243, San Gabriel, California 91778. 


FIND buried treasure with new revolu- 
tionary analytical metal detector. Features 
push button tuning, automatic tuning, 
oudspeaker, negligible ground pickup, 
greatest range. Free catalog, Gardiner 
Electronics, Dept. 1, 4729 N. "th Ave., 
Phoenix, Arizona 85013. 

FISHER “METALERT” award-winning 
Model 70. Brand new treasure and metal 
detector for exciting results! Unsurpassed 
sensitivity, Use anywhere, even beaches 
and streams, For Free literature write 
Fisher Research, Dept. PS7, Palo Alto, 
California 94303. 


TREASURES, VALUABLE COINS. 
GOLD, SILVER, jewelry, and relics easily 
found with White’s metal-mineral de- 


and metal detectors. also Geiger and Scen- 
tillator Counters. Ultra Violet Lights. Elec- 
tronic Magnetometers and magnetic me- 
ters. Free catalog: White’s Electronics. 
Inc.. Room 361, Sweet Home, Ore. 97386." 
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Menlo Park, California 84025, 


ULTRA-SENSITIVE AND POWERFUL 
METAL DETECTORS-—join the many who 
are finding buried coins, minerals, relics 
and artifacts, Don't buy till you see our 
FREE catalog of new models, Write Jetco- 
Box 132-PS-Huntsville, Texas 77340. 


TREASURE Hunters! Prospectors' Rel- 
co's new instruments detect buried gold, 
silver, coins, minerals, historical relics. 
Transistorized. Weighs 3 pounds. 
up. Free catalog. Relco-A4l, Box 10839, 
Houston, Texas 771018. — č  — — 

URECON metal finder, 8" head, transis- 
torized. $40.00, delivered. URPA  Corp., 
6304 Beechwood, Sarasota, Fla. 33581. 


"METAL  locators-Accessories. Write: 
Detectors, Inc., Box 101-B. Springfield. 
Va. 22150." 


DETECTOR Buyers! Wait! “Select- 
matic'", professional “New Dimension" 
detector—finds money on every hunt. 
Quickly rejects iron. tinfoil, Guaranteed. 
Patents granted. Literature, pictures—en- 
close $1.00. Treasure Electronics, Plain 
Dealing, La. 11064. 


103 OF INTEREST TO 
WOMEN 
$15.00 THOUSAND, Home Addressing! 
Longhand, Typewriter. Information, send 


stamped self-addressed envelope. Brewster, 
Box 1348-YT, Clearwater, Florida 33517. 


J "PROPHET Elijah Coming Before 


Christ'" Wonderful Book Free, 58 Megiddo | 


Mission, Rochester 19, New York. 
WOMEN: Big Money! Studio Girl Cos- 
metics need women in all States including 
Hawail, Alaska, Puerto Rico and American 
Samoa. Full or part time. No experience 
required. No territory restrictions, Take 
orders anywhere. Highest profits. 500 Good 
Housekeeping approved cosmetics, Every- 


| thing furnished. Credit extended, No stock 


to carry. No franchise fees. No stock in- 
vestment. For full information by mail, 
plus 3 free samples, write: Harry Taylor, 
Chairman, Studio Girl Cosmetics, Dept. 
BC330, 11461 Hart Street, No. Hollywood, 
Calif. 91605. Also immediate big profit 


earnings for experienced City and State | 


manage and former party plan opera- 
ors. 


$500-3800 Monthly. Raise small labora- 
tory-breeding stock for us. We supply 
equipment, breeders and instructions. Illi- 
nois Research Farms, Dept. SPC-T17, Me- 
Henry, Illinois 60050. 
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HOMEWOREERS! $85.00 weekly ad- 
dressing mail for firms, Start immediately. 
Details, send stamped self addressed en- 
velope. Enterprises, Box 16143-PS. Phoe- 
nix, Arizona 85011. 


"^ WANTED! Addressers — Commission 
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PSO. Corte Madera, California 94925. 
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$100.00 WEEELY Possible—Home Typ- 
ing. Immediate earnings! Employers list, 
complete instructions. Details 25 cents. 
iin Box 593, PST7, Bettendorf, Iowa 


~ $400.00 MONTHLY Possible Home Typ- 
ing. Addressing. Details 25c. Ellis, 224-5G, 
Prospect Heights, Illinois 60070. 
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HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett, 
E C-86-U3, 6212 N. Clark, Chicago 


$350.00 MONTH Addressing. Companies 
furnish everything including stamps. Mail 
$2.00. Moneyback guarantee. B-Happy, Box 
1161, Battle Creek, Michigan 49016, 


WORTHWIHILE Home Earnings. Choose 
from 21 profit producing projects. Few 
dollars starts. Free information. National, 
Box 1975-WCBI, Little Rock, Ark. 72203. 


104 RESORTS & TRAVEL 


EUROPE on a shoestring. Low Cost 
Tours. Send $2.00. House of Nivlac, Dept. 
2, 103 Lola Drive, Newport News, Va. 23606. 


FLY ANYWHERE IN THE WORLD 
FREE ON AIRLINES OF YOUR CHOICE! 
GUARANTEED OR MONEY REFUNDED. 
Data $5.00. Box 746, Radio City Station, 
N.¥.C. 10019. 


105 MISCELLANEOUS 


WINEMAKERS: Free illustrated catalog 
of yeasts, equipment. Semplex, Box 7208, 
Minneapolis, Minnesota 55412. 


WINEMAKING . . . Grape, Elderberry, 
Dandelion, Frozen Juices, etc. Brewmas- 
ters’ Secrets Revealed! Powerful Methods! 
Instructions. Recipes. and Supplies Cata- 
log. $1.00. Continental, Box 11071-EG, In- 
dianapolis. Indiana 46201. 


FREEZE Your Body—Save Your Life— 
pe hops live forever. Latest Authoritative 

ormation, Current Status of Develop- 
ments. Plus Free Spacetronics Catalog. 
$1.00 Spacetronics, Biology Division, Box 
31043, San Francisco, California 94131. 


TRAVELING Through Georgia? Visit 
People’s Drug Co., Dallas, Georgia 30132. 
We give S&H Green Stamps. 


READY To Stop Smoking? Here’s How! 
New book presents medically and psycho- 
logically sound method . .. No Gimmicks 
... Send $1.00 to: Hearthstone Products. 
PS 5, 20 Brackett Ave., Stoneham, Massa- 
chusetts 02180. 


SLOT & PINBALL machines, etc. Cata- 
log 35c, COFFCO, Dept. A, P.O. Box 522. 
Lake Zurich. Illinois 60047. 


WINEMAKERS—Free Catalog and Rec- 
Ipes, Kraus, Box 451-N. Nevada. Mo. 64772. 


OLD Wine Recipes $1.00. Ogden, P.O. 


Box 7218, Samoset, lorida 33505. 


"PIRATES' BREAD!” Rare Caribbean 
Recipe! Delicious! Easy! $1.00. Rolfe. 
324-PS Rose, Freeport, New York 11520. 


RECEIVE Magazines - Samples. Cata- 
logue Agency. Homework Offers. Get List- 


ed 35c. Rorick Mailer, Pleasant Plain, 
Ohio 45162. 
FREE Items. 150 sources plus bonus, 


Only $2.00. P.O. Box 81, Ridgefield, Con- 
necticut 06877. 


106 PERSONAL 


OVERSEAS Jobs—Europe, South Amer- 
ica, Australia, Far East. etc. 2000 open- 
ings all trades. Construction, Office, Engi- 
neering, Sales, etc. $400 to $2.500 month. 
Expenses paid. Free Information. Write: 
Overseas Jobs, International Airport. Box 
536-P, Miami, Florida 33148. 


INVESTIGATORS, Latest Electronic 
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SECRET LOANS BY MAIL. Borrow $100 
to $1500 for any good reason in absolute 
privacy. No interviews, no endorsers, no 
Co-signers. Fast service. Write: Dial Fi- 
nance Co., Dept. G-215, 410 Kilpatrick 
Bldg.. Omaha. Nebraska 68103. 


SECRET Law Wipes Out All Debts. Free 
Details. Clear Credit. Immediate relief. 
Counselor-16, Kerrville, Texas 78028. 


BE A winner! "Twelve Steps to a Real 
Life™ $10.00, guaranteed. Gift, details 
$1.00. Now! Box 2013P, Atlanta 30301. 


BIRTH Certificates, Marriage Certifi- 
cates, Diplomas! 2 blank forms $1.00. 
Sample 10c. Standard Forms, Box 482-8, 
Washington, D.C. 20044. 


BIRTH, Marriage, Certificates, Diplo- 
mas. Wills, three Blank Forms $1.00, Free 
samples. Form Distributors. Box 893, 
League City. Texas T7573. 


MAKE YOUR WILL. 4 will forms and 
attorney's 64-page booklet, $1.00. Legal 
Forms Company. Department 102, 1967 
Guardian Building, Detroit, Mich. 48226. 


SAVE THOUSANDS on Mortgage Pay- 
ments. Amazing Revelation: Positive Per- 
formance, Complete Lucid Demonstration 
Know-How Via Return Mail. Licensed. 
No Gimmicks, Figuring. or Salesmen. Only 
$1.00. Rodrex 90127-S, Los Angeles World- 
way-90009. 


USE Imitation Newspaper Clippings! 
Send Stamp, Artmart, 533 Kelso, Colum- 
bus, Ohio 43202. 


MARRIAGE, Birth Certificates; other 
standard Certificates, useful forms. Two 
forms $1.00. Free sample and list. Brun- 
dage Forms, Box 29966, Atlanta, Geor- 
gia 30319. 


GET OUT OF DEBT in 90 minutes. le- 
gally without borrowing or bankruptcy. 
Anderson, 8873F Kenwood, Cincinnati, 
Ohio 45242. 


SLEEP—Without Pills! Simple Exercises. 
64 Page Book. Only $1.00. WB-120, Harvest 
TOT 301 Hunstock, San Antonio, Texas 


BIRTH. Marriage Certificates, Diplomas, 


Wills. 3 Blank Forms $1.00. Free Sam- 
ples. Form Distributors, Box 893, League 
City, Texas 77573. 
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THIS CAN BE YOUR "BIG BREAK" 


if you're a man who's ever said... 


DON'T FORGET, DEAR, AW, HONEY, 
WE VE GOT A DATE IM BUSHED. 
| FOR THE MOVIES \\ THAT LOUSY JOB 
WITH JIM AND OF MINE... 
HELEN TONIGHT , an 


SAY, JIM AND HELEN HAVE 
A NICE PLACE HERE, 
WONDER WHERE HE GETS 
THE MONEY ? 


PLEASE, DEAR. BESIDES, 
WE DON'T GET OUT 
THAT OFTEN... 


IS IN 
ELECTRONICS 


>a " ri 
YOU SEEM EASIER THAN YOU MIGHT BUT DONT | NEED NOT WITH CIE. 
la agit la aa THINK. WITH CIE | COLLEGE...? J THEY TEACH YOU 
RONICS, TRAINING,I LEARNED Ll — THE EASY WAY. ALSO | 
JIM. LEVEL | EVERYTHING | NEEDED | | | N D t HELP GET YOU A GOOD Jos! 
| WITH ME-HOWD A RIGHT AT HOME... A E A | 
x YOU BREAK IN? A A IN MY SPARE TIME! J 


O Veterans & Servicemen: check here for G.I. Bill information 
Accredited Member National Home Study Council 
E Fumar s NE Ea cR mi Rino Ca re dE Mf J 
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HOW ABOUT YOU? WANTA Y! IF CARD IS MISSING, MAILTHIS COUPON |! 
GREAT JOB IN ELECTRONICS, | E Cleveland Institute of Electronics 
TOO ? GET FULL FACTS IN CIE S | CE 6E rn St, Cieveland, Ohio 44714 
2? FREE BOOKS. SEND n. Ng Please send me 2 FREE books describing opportunities in ! 
a CARD NOW! , Electronics and how to prepare for them. 
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$2 Taste the 
golden age 
e of Schlitz 


© 1969 Jos. Schit: Brewing Co, Milwaukee and other greet caes 


120 vears ago, Joseph Schlitz took plenty of 
time to age his golden mellow beer. | 
We still do. It's the golden age that makes 
Schlitz America's choicest premium beer. 


"When you're out of Schlitz, you're out of beer." 


— —"— 


RESERYED FOR 
BENSON 3 HEDGES 
lOOSs SMOKES 


America adjusts to Benson & Hedges 100's. 


Regular or Menthol. 4 


